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EMERGENCY TELEPHONE NUMBERS

Site Health and Safety Officer
Gregg Miller

Business Unit Health and Safety Officer
Mike Sams

WCFS Corporate Manager, Health and Safety
Jerry Andersen

24-Hour Installation Health/Safety Coordinator
Fire

Ambulance

Poson Center

Secunty

Police

(303) 966-5874

(303) 740-2700

(303) 740-2700

(303) 966-2911
(303) 966-2911
(303) 966-2911
(303) 629-1123
(303) 966-2911

(303) 966-2911

THE W-C TRAILER IS LOCATED AT: 901 Contractor’s Pad, Traler No 22

NEAREST MEDICAL
SERVICES ARE LOCATED AT: Building 122

Directions:

From the Contractor’s trailer compound, take a northbound street to Central Avenue and turn
left onto Central Avenue: Building 122 will be on the left side and shghtly west of a guard

building on the right after approxxmately 1.25 miles.

From the RFP castera boundary, upon eatering RFP off of Indiana Street, you will be on Central

Avenue. Proceed approximately 3.5 miles. Building 122 will be on the left side.

From the RFP western boundary at Hwy. 93, proceed along the eatrance road to just past the
second gate, at which time you will be east bound on Cactus Avenue. Thea turn left onto the first
street past Second Street, (Third Street which 13 not marked). Proceed up Third Street past
Building 125, which is on the left: the next building on the left will be the medical faclity

(Building 122).

(4004-115-39) (phons.summ) (94/19/91)
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This Health and Safety Plan presents health and safety requirements and guidelines for
performance of the work required for implementation of the Phase I RFI/RI Work Plan for
the 903 Pad, Mound and East Trenches Areas at the Rocky Flats Plant (RFP) It is in com-
pliance with applicable sections of 29 CFR 1910 120 and was prepared exclusively for use by
employees of Woodward-Clyde (W-C) and its subcontractors This plan shall not be modified
or used after the expiration date without written approval by the Project Manager (PM), Health
and Safety Officer (HSO), and Corporate Manager, Health and Safety (CMHS). In addition,
this plan shall not be used by firms or persons not under contract to W-C without written
approval by W-C’s Executive Vice President-Practice. This plan 1s not valid until it is signed
and dated by the Author, PM, and CMHS. Any modifications to this plan must be approved
by the individuals signing on the title page or by their representatives

The project’s location in relation to the Denver area 1s shown in Figure 1-1, Location Map.
Figure 1-2, RFP General Map, shows the boundanes of RFP, and Figure 1-3- RFP - Facilities
Map illustrates the developed area of RFP.

(4008-11S-J0)(HAS-1)(9¢/15/91) 1-2
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2.0

STAFF ORGANIZATION

This section describes project staff organization, with regard to the roles of the various positions
on this project as they pertain to health and safety. The responsibilities and authority of each
subcontractor individual with a role in health and safety administration are presented in
Table 2-1. The responsibilities of RFP individuals with a role in health and safety are presented

in Attachment L.

W-C and W-C subcontractor personnel who have been 1dentified as having a potential for being
involved in the Operable Unit 2 field activities are listed below Others will be identified as

activities progress.

¢ Andersen, Jerry J. Fleming, Richard L.
¢ Bell, Richard Glasgow, Willard

¢ Bender, Joseph Hencmann, Robert
e Bender, Patricia Holmes, Ron

e Bender, Daniel R. Hosey, Bert Lee

» Bianco, Ed Jehn, John

e Brooman, David L. Jones, Chuck

e Bufo, David

Jubenville, David M.

» Burgess, Dan LaRue, Bruce

e Claybourn, Alan F. Lahn, Robert

e Conner, Darrel Mast, Edward

¢ Cox, Jeff May, Michael

e Dal Lago, Ed McGee, Gary Gale
o Doherty, John Merrel, Harvey

e Durand, Roy L. Miller, Greg

¢ Durand, Thomas K Miyoshi, Kerry

e Erwin, Larry

Montgomery, Brian

O’Brien, James P.
Owenby, Robert K.
Pacheco, Ken
Ryan, Mike
Rupp, Richard J.
Rupp, Robert L.
Sams, William
Silva, Roderick W
Schreiber, Mike
Shuey, Steven
Spruce, David
Terry, Tom
Trimbach, Kent
Van Santen, Luke
Wilson, Robert
Wigel, Matthew
Zitek, James

Personnel to be assigned to field activities must be approved by the Site Safety Officer (SSO)
or HSO before commencing with field work at RFP.

(4006-115-29)(HAS-2)(04/22/91)
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TABLE 2-1
RESPONSIBILITIES AND AUTHORITY OF HEALTH AND SAFETY PERSONNEL

VICE PRESIDENT-PRACTICE (VPP) D. Connors

R biliti
e Direct and monitor the implementation of the health and safety program.

e Advise the president on health and safety matters.

« Issue directives, advisories, and information to the WCFS Corporate Manager, Health
and Safety (CMHS).

o Advise the CMHS on policy, liability, and professional practice issues
horiti

o Direct changes in the heaith and safety program.

e Determine and implement personnel disciplinary actions, as required.
« Review and approve the WCFS corporate health and safety budget.

« Approve and audit corporate health and safety expenditures.

CORPORATE MANAGER, HEALTH AND SAFETY (CMHS): Jerry Andersen

R bilit

o Track health and safety regulations and implement improvements to the WCFS health
and safety program.

o Ensure records are maintained pertaining to medical surveillance, training, fit testing,
chemical exposure, and incidents.

 Update health and safety manual.
o Manage medical surveillance program.
« Ensure health and safety training is obtained.

(4006-11S-I0XHAS-2)(0/22/91) 2-2
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TABLE 2-1
(Continued)

¢ Provide industrial hygiene/chemical safety guidance to WCFS HSOs.
¢ Audit key aspects of health and safety program and report effectiveness to VPP
¢ Coordinate health and safety activities of the business unit offices.

¢ Investigate reports of incidents or accidents and report accidents or incidents to the
VPP.

e Coordinate a mutually beneficial cooperation with the WCC Health and Safety
Admunistrator.

suthoriti
» Approve the qualifications of employees to work at hazardous waste sites
o Approve health and safety plans.
o Establish employee training and medical surveillance procedures.
o Suspend work on any project that jeopardizes the health and safety of personnel.

o Access project files to perform health and safety audits or investigate
accidents/incidents.

* Remove individuals from projects if their conduct jeopardizes their health and safety or
that of coworkers.

» Approve the appointments of business unit HSOs.
o Perform audits of office and/or field Health and Safety Activities.

BUSINESS UNIT HEALTH AND SAFETY OFFICER (HSO): William M. Sams

R ibiliti
» Coordinate with project managers in matters of health and safety.
o Report to CMHS on health and safety matters.

(4008-11S-I)(HAS-2)(W/24/91) 23
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TABLE 2-1
(Continued)

Develop or review and approve project health and safety plans prior to submuttal to the
CMHS for review.

Conduct staff training and orientation on health and safety related activities.
Appoint or approve site safety officers.

Monitor compliance with health and safety plans and conduct site audits.
Assist project managers to obtain required health and safety equipment.

Approve personnel to work on hazardous waste management projects with regard to
medical examinations and health and safety training.

Authonties

Suspend work or otherwise limit exposures to personnel if health and safety plan
appears to be unsuitable or inadequate.

Direct personnel to change work practices if existing practices are deemed to be
hazardous to health and safety of personnel.

Remove personnel from projects if their actions or condition endangers their health and
safety or the health and safety of coworkers.

Approve restart of field activities following a temporary suspension that was based upon
health and safety consideration.

PROJECT MANAGER AND SITE MANAGER: Al Claybourn/Ken Pacheco
R ibiliti

Ensure that the project is performed in a manner consistent with the WC health and
safety program.

Provide the HSO with the project information needed to develop health and safety
plans.

Ensure that the project health and safety plans are prepared/approved and properly
implemented in a timely manner.

(4006.113-39)(HAS-2)(04/22/91) 24
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TABLE 2-1
(Continued)

Ensure that adequate funds are allocated to fully implement project health and safety
plans.

Ensure compliance with health and safety plans of contractor personnel.
Coordinate with the HSO on health and safety matters.

suthorities (Safetv Related)

Assign an HSO approved SSO to project and, if necessary, assign a suitably qualified
replacement.

Temporarily suspend field activities, if health and safety of personnel are endangered,
pending an evaluation and approval for resumption of work by the HSO and/or CMHS

Temporarily suspend an individual from field activities for infractions of the heaith and
safety plan, pending an evaluation and approval for resumption of work by the HSO,
and/or CMHS.

SITE SAFETY OFFICER (SSO): Gregg Miller

The SSO will be appointed by the Project Manager with the approval of the HSO.
R ibiliti

Direct health and safety activities onsite.

Report immediately all safety-related incidents or accidents to the HSO and project
manager.

Assist project managers in all aspects of implementing health and safety plans.
Maintain health and safety equipment on site.

Implement emergency procedures as required.
Approve personnel to work in the field on the Phase II RFI/RI for Operable Unit 2.

(40061 15-W)(HAS-ZXW4/23/91) 2-5
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TABLE 2-1
(Continued)

Authonities

Can temporarily suspend field activities, if health and safety of personnel are
endangered, pending further consideration and approval for resumption of work by the
HSO and/or CMHS.

Can temporarily suspend an individual from field activities for infractions of the health
and safety plan, pending further consideration and approval for resumption of work by
the HSO and/or CMHS.

HEALTH AND SAFETY TECHNICIAN (HST): As assigned by the Site Manager

The health and safety technicians (HSTs) shall assist the SSO in implementing site Health and

Safety Plans (HSP). An HST will be present (in the immediate vicinity) during all activities

involving drilling, trenching, or sampling of wastes or soils. None of these activities shall be
. permitted in the absence of an HST.

R it

Ensure that each individual within his/her jurisdiction complies with the provisions of
the HSP.

Provide on-site air monitoring during field activities.
Audit safety practices used by on-site teams.
Communicate with command post for on-site activities.

Supervise decontamination, monitor workers for heat or cold stress, and distribute
health and safety equipment.

Document safety practices.
Initiate appropriate emergency procedures.

Authority
The health and safety technician shall have the authority to stop work in case of an imminent

safety hazard or potentially dangerous situation. After stopping work, the health and safety
. technicians shall immediately consult the SSO.
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3.0
SITE INFORMATION

3.1 INTRODUCTION

The Rocky Flats Plant (RFP) began operations in 1952 and is part of the nationwide nuclear
weapons development, production, and research complex currently administered by the
Department of Energy (DOE). Primary production activities include fabrication of nuclear
weapons components from beryllium, plutomium, stainless steel, and uranium; assembly of
components; and chemical recovery and purification of recyclable transuranic radionuclides.
The major classes of waste generated include solid waste, hazardous waste, radioactive waste,
and mixed (radioactive and hazardous) waste.

Accidental releases of wastes have occurred over the years The Environmental Protection
Agency (EPA) published the final decision to add Rocky Flats to the National Priorities List
in the October 4, 1989 Federal Register. Cleanup at Rocky Flats is being conducted under two
major environmental laws according to an Interagency Agreement (IAG) (dated January 22,
1991) between the DOE, EPA, and CDH: (1) the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA, also known as Superfund), which addresses
inactive waste disposal sites at the plant; and (2) the Resource Conservation and Recovery Act
(RCRA), which addresses past and active storage and disposal areas of the plant.

32 PHYSICAL FEATURES

RFP is located northwest of Denver in central Colorado. The Plant consists of approximately
6,550 acres of federally owned land. Major buildings are located within a plant security area
of approximately 400 acres. The plant security area is surrounded by a buffer zone of
approximately 6,150 acres. The entire facility is roughly bounded by State Highway 93 on the
west, State Highway 128 on the north, Indiana Street on the east, and State Highway 72 on the
south.

(4006115 39)(HASINN/1S /M) 3.1
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33 TOPOGRAPHY

The natural environment of RFP and vicinity is influenced primanly by its proximity to the
Front Range of the Rocky Mountains. The Plant is directly east of the north-south trending
Rocky Mountains, with an elevation of approximately 6,000 feet above sea level. RFP is located
on a broad, eastward-sloping plain of overlapping alluvial fans developed along the Front Range.
The fans extend about S miles in an eastward direction from their origin in the abruptly rising
Front Range and terminate on the east at a break in slope to rolling hills. The Continental
Divide is about 16 miles west of the Plant. The Plant Security Area is located near the eastern
edge of the fans on a terrace between stream-cut valleys (North Walnut Creek and Woman

Creek).
3.4 HYDROLOGY

There is considerable interaction between surface water and groundwater. Surface water and
groundwater flow in the unconfined system is generally from west to east.

35 BIOLOGY

Animal life inhabiting RFP and its buffer zone consists of species associated with Western
prairie regions. The most common large mammal is the mule deer, with an estimated 100 to
125 permanent residents. There are a number of small carnivores, such as coyote, red fox,
striped skunk, and long-tailed weasel. A profusion of small herbivores can be found throughout
the Plant site and buffer zone, consisting of species such as the pocket gopher, white-tailed
jackrabbit, and the meadow vole. Bull snakes and rattlesnakes are the most frequently observed
reptiles. Eastern yellow-bellied racers have also been seen. Western plains garter snakes are
found in and around many of the ponds.
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3.6 HISTORY OF OPERABLE UNIT NO. 2 (OU2) AND OUTLYING AREAS

Site descriptions presented in the following sections are taken from the final Phase II RF1/RIFS
Work Plan (Alluvial) Rocky Flats Plant 903 Pad, Mound and East Trenches Areas (Operable
Unit 2) 12 April 1990. These descriptions are based on historical records, aerial photography
review, and interviews with Plant personnel. Further characterization of each site based on
other historical reports is also included in the following discussions.

For the purposes of this Health and Safety Plan, OU2 has been subdivided into four areas: the
903 Pad Area, the Mound Area, the East Trenches Areas, and Outlying Areas. The first three
of these areas are further subdivided into Individual Hazardous Substance Sites IHSSs with an
assigned reference number. The fourth area consists of outlying areas surrounding each IHSS.

3.6.1 903 Pad Area
Five IHSSs are located within the 903 Pad Area (Figure 3-1). These sites are:

¢ 903 Drum Storage Site (IHSS No. 112)

¢ 903 Lip Site (IHSS No. 155)

Trench T-2 Site (IHSS No. 109)

Reactive Metal Destruction Site (IHSS No. 140)
Gas Detaxification Site (IHSS No. 183)

A brief history of each IHSS within the 903 Pad Area is provided in the following subsections.

3.6.1.1 903 Drum Storage Site JHSS No. 112)

The 903 Drum Storage Site is located in the eastern portion of the Plant Security Zone. This
area was used from October 1958 to January 1967 for storage of radioactively contaminated oil
drums. Presented below is a description (extracted from Calkins, 1970) of drums stored at the
Drum Storage Site.

(4006-115-I0)(HAS3)(04/15/91) 3.3
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"Most of the drums transferred to the field were nomunal 55-gallon drums, but a
significant number were 30-gallon drums. Not all were completely full. Approximately
three-fourths of the drums were plutonium-contaminated, while most of the balance
contained uranium. Of those containing plutonuum, most were lathe coolant consisting
of a straight-chain hydrocarbon mineral oil (Shell Vitrea) and carbon tetrachloride 1n
varying proportions. Other liquids were involved, however, including hydraulic ouls,
vacuum pump oil, trichioro-ethylene, perchloroethylene, siicone ous, acetone stll
bottoms, etc. Originally, contents of the drums were indicated on the outside, but these
markings were made illegible through weathering and no other good records were kept

of the contents. Leakage of the oil was recognized early, and in 1959 or possibly earlier
ethanolamine was added to the oil to reduce the corrosion rate of the steel drums.”

Drum leakage was noted at the 903 Drum Storage Site in 1964 during routine drum handling
operations (Dow Chemical, 1971). Corrective action consisted of transferring the contents of
leaking drums to new drums and fencing the area to restrict access (Dow Chemical, 1971)
Approximately 420 drums leaked to some degree, and, of these, an estimated 50 leaked their
entire contents (Dow Chemical, 1971). An estimated 5,000 gallons of liquid (Freiberg, 1970)
containing 5.3 curies (Ci) of plutonium leaked nto the soil (Dow Chemucal, 1971). A heavy
rainstorm in 1967 spread contaminants to a ditch south and southeast of the drum storage site

(Dow Chemical, 1971).

The shipment of drums to the 903 Drum Storage Site ended in January 1967 when drum
removal efforts began. Removal of all drums and wastes was completed in June 1968.

Presented below is a chronology of the 903 Drum Storage Site cleanup as described by Freiberg
(1970).

o From January 23, 1967 through March 10, 1967, uranium oil drums which were in good
condition were transferred to Building 774 and processed.

o Building 903 . . . on March 10, 1967, started processing oil drums. This building was
designed to prefilter the oil prior to transferring plutonium contaminated oil to Building 774

for final processing.
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From March 10, 1967 through May 18, 1967, there were a total of 191 drums of
plutonium contaminated oil filtered and shipped to Building 774.

¢ On May 18, 1967, operations at Building 903 were discontinued due to the amount of
time this process was taking,

¢ Drum-to-drum transfer in the field began May 18, 1967, and the drums were [SIC]
shipped to Building 774 without prior filtration in Building 903.

¢ From March 17, 1967 through May 10, 1967, in addition to the plutonium transfers, there
were 297 drums of uranium contamnated Alk-Tri waste shipped to Bulding 774 and
processed.

¢ May 10, 1967 through May 28, 1968, a total of 4,826 drums containing 50 gallons of oil
each were sent to Building 774 and processed.

¢ During the transfer operations, it was noted that at the bottom of all drums a deposit of
sludge remained after removal of the oil. This sludge varied in depth from % inch to 3
inches and averaged approximately 1 inch. By drum counter results, the sludge within
the empty drums contained a total of 5, 152 grams of plutonium. These empty drums
were later disposed of by adding Oil Dry and MicroCel to absorb the sludge. The drums
containing the plutonium sludge and absorbent were then incased in plastic, placed in
boxes, and shipped to the burial grounds.” The location of the burial grounds is not
provided.

There were originally a total of 5,237 drums at the drum storage site when cleanup operations
began in 1967. After transfer of the contents to new drums, 4,826 drums were transported to
Building 774, of which 3,572 drums contained plutonium-contaminated oil. This leaves the
contents of 411 drums unaccounted for. The most probable explanation for this discrepancy is
a combination of the following factors according to Freiberg (1970):
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¢ All of the drums originally sent to the storage site were not completely full

e Some of the volume was taken up by the sludge that was discarded with the empty
barrels

o Leakage out of the barrels and onto the ground occurred

Information provided by Freiberg (1970) indicates that an estimated 5,000 gallons of ol leaked
from drums onto the ground at the Drum Storage Site. This estimate was based on the memory
and knowledge of those involved in site operations (Freiberg, 1970).

In November 1968, site grading began at the 903 Drum Storage Site in preparation for applying
an asphalt cap over the area. This work included moving “slightly* contaminated soil from
around to inside the fenced area (Freiberg, 1970). A total of 33 drums of radioactively
contaminated rocks were removed from the area in May 1969, and two courses of clean fill
material were placed over the site during the late summer of 1969. The asphalt was applied in
October 1969, and in February 1970, additional road base course material was apphed to soils
directly east and south of the asphalt pad due to soil contamination (Freiberg, 1970)

The asphalt containment cover is rectangular and oriented north-south (370 feet) and east-west
(395 feet). The pad slopes slightly to the northeast at a drop of 1 foot per 100 feet. The
asphalt cover is approximately 8 centimeters (cm) (3.2 inches) thick and it is underlain by
approximately 15 cm (6 inches) of loose gravel and 8 cm of soil fill

3.6.12 903 Lip Site XSS No. 155)

During drum removal and cleanup activities associated with the 903 Drum Storage Site, winds
redistributed plutonium beyond the asphalt pad (not present at that time) to the south and east.
An estimated 1 Ci of plutonium was redistributed beyond the pad, and, of that 1 Ci,
approximately 0.56 Ci is believed to have been deposited in the 903 Lip Site (Barker 1982).
The most conta™inatsd area was i ..nediately adjacent to the pad to the south and southeast.
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Surveys at the time of the drum removal project and subsequent annual soul sampling from 1969
to 1972 showed a maximum plutonium concentration of 2,258 picoCuries per gram (pCi/g) in
the top 5 cm (2 inches) of soil at the 903 Lip Site (Barker, 1982)

Soil cleanup efforts were undertaken in 1976, 1978, and 1984 to remove plutonium-contaminated
soils from three different areas within the 903 Lip Site. The 1976 soil removal operation began
in June 1976 and ended in September 1976. This cleanup consisted of hand-excavating
contaminated soils from an area near the Reactive Metal Destruction Site untd soil-
contamination levels were below the detection limit of the Field Instrument for Detection of
Low Energy Radiation (FIDLER). The detection lmit of the FIDLER is 250 counts per
minute (cpm) (Barker, 1982). The excavated area was covered with clean top soil and reseeded
wth native grasses. Thirty-five boxes, weighing a total of 125,000 pounds, were removed and
shipped off site for disposal during the 1976 cleanup (Barker, 1982)

The 1976 soil-removal technique of hand-excavation was inefficient, considenng the large
amount of contaminated soils requiring removal at the 903 Lip Site. In June 1978, a second soil
removal project began north of the 1976 removal using a front-end loader alone and with a
bulldozer. All soil that exceeded 2,000 cpm, as determined by a FIDLER survey, was removed.
Cleaned areas were resurveyed and soil removal continued until background readings
(approximately 250 cpm by a FIDLER survey) were obtained. Topsoil was then applied to the
excavated area, and the site was revegetated with native grasses. During the 1978 soil removal,
1,448 boxes, weighing approximately 4.7 million pounds, were removed and shipped off site
(Barker, 1982).

Approximately 0.5 Ci of plutonium were removed from the 903 Lip Site during the two soil
removal projects. This quantity is based on an average soil plutonium concentration of 545
pCi/g and a soil density of 1 gram per cubic centimeter (g/cm’) (Barker, 1982).

A third soil cleanup was performed along the eastern edge of the 903 Lip Site in 1984. A total
of 214 tri-wall pallets of contaminated soil were removed from the area. The excavated area

was backfilled with clean topsoil (Setlock, 1984).
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3.6.13

Trench T-2 is located south of the 903 Drum Storage Site and west of the Reactive Metal
Destruction Site. This trench was used before 1968 for the disposal of samutary sewage sludge
and flattened drums contaminated with uranium and plutonium. This trench is believed to
measure approximately 15 feet wide by 200 feet long by 5 feet deep (Rockwell International,
1987). Barrels were noted in the western end of Trench T-2 dunng 1987 investigations.

3.6.14 Reactive Metal Destruction Site (JTHSS No, 140)

The Reactive Metal Destruction Site is located on the hullside south of the 903 Drum Storage
Site. This site was used during the 1950s and 1960s primarily for the destruction of hithiwum
metal (U.S. DOE 1986). Approximately 400 to 500 pounds of metallic lithium were destroyed
on the ground surface in this area and the residues, pnmarily nontoxic hithium carbonate,
buried. Smaller unknown quantities of sodium, calcium, magnesium, solvents, and unknown
liquids were also destroyed at this location (Ilisley, 1978).

Based on review of historical aerial photography, the Reactive Metal Destruction Site was used
from 1968 to 1971. Barrels were noted in the southwestern corner of IHSS No. 140 during 1987
investigations (U.S. DOE, 1990).

3.6.15 Gas Detoxification Site (THSS No, 183)

Building 952, located south of the 903 Drum Storage Site, was used to detoxify various gases
from lecture bottles between June 1982 and August 1983. The lecture bottles held
approximately 1 liter of compressed gn each. The gases consisted of various types of nitrogen
oxides, chlorine, hydrogen sulfide, sulfur tetrafluoride, methane, hydrogen fluoride, and
ammonia that were used in Plant research and development work. Gas detoxification was
accomplished by using various commercial neutralization processes available at the time. After
neutralization, glassware used in the process was triple-rinsed, crushed, and deposited in the
present landfill. The neutralized gases were released to the ervironment during detoxification.
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3.62 Mound Area
The Mound Area is composed of four sites (Figure 3-1). These are:

¢ Mound Site (IHSS No. 113)

¢ Trench T-1 Site (IHSS No. 108)

¢ Oil Burn Pit No. 2 Site (IHSS No. 153)
o Pallet Burn Site (IHSS No. 154)

A brief history of each IHSS within the Mound Area is provided in the following subsections

3.62.1 Mound Site (IHSS No. 113)

The Mound Site, located north of Central Avenue in the eastern Plant Security Zone was used
between April 1954 and September 1958 for drum disposal. Approximately 1, 405 drums
primarily containing depleted uranium and beryllium-contaminated lathe coolant (a mixture of
about 70 percent hydraulic oil and 30 percent carbon tetrachloride) were placed at the Mound
Site (Rockwell International, 1987). Records do not indicate that the barrels were actually
buried (Calkins, 1970). It is likely that some of the coolant also contained enriched uranium
and plutonium (Rockwell International, 1987). Some drums also contained Perclene, a brand
name of tetrachloroethene (PCE) (Sax and Lewis, 1987). Some of the drummed wastes placed
in the Mound Site were in solid form (Rockwell International, 1987).

Cleanup of the Mound Site was accomplished in May 1970, and the materials removed were

packaged and shipped to an off-site DOE facility for disposal. Listed below is an inventory of
the 1,405 drums removed from the Mound Site in 1970 (Dow Chemical 1971).

(4006 115-20)(HAS-IX04/15/91) 3-10
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No. of Drums Contents
903 30-gallon drums of depleted uranium solid waste
21 30-gallon drums of depleted uranium oil waste
12 30-gallon drums of plutonium-contaminated oil waste. "The plutoruum
content was so low that it was measurable only by the most sensitive
laboratory techniques.”
102 55-gallon drums of depleted uranium solid waste
282 55-gallon drums of depleted uranium oil waste
85 55-gallon drums of enriched uranium o1l waste
1,405 TOTAL DRUMS

Subsequent surficial soil sampling in the vicinity of the excavated Mound Site indicated 0 4 to
51 pCi/g activity. This radioactive contamination is thought to have come from the 903 Drum
Storage Site via wind dispersion rather than from drums previously stored at the Mound Site
as it was limited to the surface (Rockwell International, 1987).

3.622 Trench T-1 Site (JHSS No. 108)

The trench was used from 1954 until 1962 and contains approximately 125 drums filled with
approximately 25,000 kilograms (kg) (55,115 pounds) of depleted-uranium chips (Dow Chemical,
1971) and plutonium chips coated with a small amount of lathe coolant (Rockwell International,
1987). The estimated dimensions of Trench T-1 are 15 feet wide by 200 feet long by 5 feet
deep. Trench T-1 was covered with about 2 feet of soil, and the corners have been marked.

Weed-cutting activities in October and November 1968 unearthed two drums inadequately
covered with fill material. Both drums were sampled and analyzed for total plutonium and
uranium content before they were disposed off site (Ilisely, 1983). The off-site disposal location
is not known. One of the drums sampled contained an oil-water mixture with 55 pCi/l of
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plutonium and 2.3 x 10° pCi/g of uramium The other drum contained an oy sludge with 4 6

pCi/g of plutonium and 12 x 10° pCi/g uranium (Ilisiey, 1983).

3.623 Oil Burn Pit No. 2 (THSS No. 153)

O1l Burn Pit No 2 is actually two parallel trenches that were used 1n 1957 and from 1961 to
1965 to burn approxumately 1,082 drums of oil-containing uranium (Rockwell International,
1987). In March and April of 1957, the contents of an estimated 169 uranium contaminated
waste ol drums were burned. No further burning took place until 1961 Frequent burning of
waste o1l took place from June 1961 to May 1965 The contents of approximately 914 drums
were burned during this ime. The drums used for the ou burning operations were generally
reused, however, 300 empty drums were discarded by flattening and burying them in the burning
pits (Dow Chemucal, 1971). The uranium concentrations of the burned waste oil 1s unknown
The residues from the burning operations and the flattened drums were covered with backfill
In 1978, the area was excavated to a depth of approximately S feet and 239 boxes (56 cubic feet
per box) of contaminated soil were removed and shipped off site to an authorized DOE disposal
site (Ilisley, 1983). The off-site disposal location was not known

3.62.4 Pallet Burn Site (IHSS No. 154)

An area southwest of Oil Burn Pit No. 2 was reportedly used to destroy wooden pallets in 1965
The types of hazardous substances or radionuclides that may have been spilled on these pallets
1s unknown. This site was cleaned up and reclaimed 1n the 1970s (U.S. DOE, 1986).

3.63 East Trenches Area

The East Trenches Area consists of nine burial trenches and two spray irrigation sites A brief
history of these IHSSs 1s provided in the following subsections.

o Trench T-3 (IHSS No. 110)
o Trench T-4 (IHSS No. 111.1)
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e Trench T-5 (IHSS No. 111.2)
e Trench T-6 (IHSS No. 111.3)
o Trench T-7 (IHSS No. 111.4)
e Trench T-8 (IHSS No. 111.5)
e Trench T-9 (IHSS No. 111.6)
e Trench T-10 (IHSS No. 111.7)
¢ Trench T-11 (IHSS No. 111.8)
« East Spray Irrigation Sites (IHSS Nos. 216.2 and 216.3)

3.63.1 Trenches T-3 through T-11 (JHSS Nos. 110 and 11L1-111.8)

Trenches T-3, T-4, T-10, and T-11 are located north of the east access road, and Trenches T-5
through T-9 are south of the east access road. The wastes in these trenches have not been
disturbed since their burial. These trenches, as well as Trench T-2 discussed earlier, were used
from 1954 to 1968 for disposal of approximately 125,000 kg of sanitary sewage sludge
contaminated with uranium and plutonium and approximately 300 flattened empty drums
contaminated with uranium (Tlisley, 1983). Radiation content of the sewage sludge ranged from
382 pCi/g to 3,590 pCi/g (Owen and Steward, 1973) Trenches T4 and T-11 also contain some
plutonium- and uranium-contaminated asphalt planking from the solar evaporation ponds

(Tisley, 1983).

According to Ilisley (1983), soil samples have been collected from Trenches T-9, T-10, and T-11,
and the resuits were as follows:

*Samples from T-11 contained plutonium in the range from 4.5 to 50 pCi/g and
uranium-238 in the range between 0.9 and 158 pCi/g. Trench T-10 was found to contain
uranium in the range between 40 and 126 pCi/g and Pu-239 in the range from 0.18 to
14 pCi/g . . . . Plutonium concentrations in collected samples varied from 0.40 to 68
pCi/g and uranium was found in the range between 2.4 and 450 pCi/g in Trench T-9 "

The sampling dates and collection methods of these samples are unknown.
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. 3.632 East Spray Irrigation Sites (JHSS Nos, 2162 and 216.3)

IHSSs 216.2 and 216.3 were used for spray irrigation of sewage treatment plant effluent. These
areas have been designated as THSSs because effluent containg low concentrations of
chromium was inadvertently sprayed in the area in February and March 1989. The chromium
entered the sanitary sewage treatment plant on February 23, 1989 subsequent to a spill of
chromic acid in Building 444 (Rockwell International, 1989)

3.64 Outlying Areas

The Outlying Areas are defined as those areas that are not within the boundaries of an IHSS
but that surround any given IHSS. There is a potential for contaminant plumes being present
in Outlying Areas.

®
Lt
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40
WORK ACTIVITIES

This Health and Safety Plan covers activities associated with the Phase II RFI/RI for Operable
Unit 2. The required sampling and investigative activities are described in the Phase IT Work
Plans for alluvial and bedrock components of the RFI/RI and in the Rocky Flats Environmental
Restoration Program Standard Operating Procedures (SOPs). The planned start date is May
1991 and the activities are expected to take 12 to 18 months to complete. The specific activities
covered by this plan follow: '

e  Surveying and staking borehole and monitoring well locations

¢ Nonintrusive geophysics

¢ Well drilling and construction (approximately 150 to 200 wells)

¢ Borehole drilling (approximately 60 to 80 boreholes)

o  Shallow (less than 1 inch deep) surface so0il samples at approximately 1,500 locations

e  Trenching to allow for sampling of soil from the sides of shallow (approximately 3 feet
deep) trenches at approximately 24 locations

o  Packer testing

¢  Personnel decontamination

« Equipment decontamination

e  Core logging

¢ Operating a main decontamination facility

(4008 115-39)(HAS4)(08/18/91) 4-1
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50
' HAZARD ASSESSMENT

5.1 OVERVIEW

A review of Rocky Flats Plant history and previous studies of the regional animal Lfe, climate,
and the general industry-wide experience with using heavy equipment, indicates that there are
several sources of potential hazards to be assessed The potential hazards have been placed into

one of five classifications listed below

¢ Encounters with native wildlife (See Attachment A for a narrative concerning the types
of wildlife found at Rocky Flats Plant and the associated diseases)

¢ Climatic conditions such as temperature extremes, thunder storms (lightning) and high
winds

e Working around light and heavy equipment

e Radioisotopes in the soils and groundwater (Attachment B provides basic information
regarding characteristics of the radioisotopes Likely to be encountered)

¢ Nonradioactive potentially hazardous chemicals 1n soils and groundwaters (Attachment
C contains Material Safety Date Sheets (MSDSs) for nonradioactive potentially

hazardous chemicals known to exist on site
52 METHODOLOGIES USED TO COMPLETE THE HAZARD ASSESSMENTS
The following is a brief summary of how hazard assessments were accomplished Detailed

information regarding how hazard assessments were accomplished 1s presented in various
attachments as specified in the text below. A summary of results from the hazard assessment

process is given in Subsection 5.3

(4006 115-J0)(1 1RS-S)04/19/91) 5-1
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52.1 Methodology Employed to Assess Wildlife, Environmental Extremes, and Working With
Equipment

There 1s a certain hkelihood for each of the potential hazard classifications listed in Subsection
51 above to become a true hazard. But we have not attempted to estimate the likelthood of
such occurrences for all classifications of potential hazards Our assessment of the first three
classifications of potential hazards (encounters with native wildlife, environmental extremes, and
working with equipment) 1s subjective and indicates that they will exist at each work site, and,
therefore, that steps must be taken to minmimize the hazard (see Section 6 0, General Health and
Safety Requirements; Section 7 0, Site-Specific Health and Safety Requirements, and various
standard operating procedures (SOPs) contained in Attachment D)

5§22 Methodology Employed to Assess Radioisotopes and Nonradioactive Potentially
Hazardous Chemical Exposures

Our assessments of the last two classifications of potential hazards (radioisotopes in the soils
and groundwater and nonradioactive potentially hazardous chemicals in soils and groundwaters)
are presented by discussing the three potential routes of exposure The routes of exposure

discussed are absorption and injection (through the skin), ingestion, and inhalation

522.1 The Absorption, Injection, and Ingestion Routes Of Exposure

A subjective manner of evaluation was used to assess the first three routes of exposure Our
assessment indicates that these three routes of exposure will exist at each work site, and,
therefore, that steps must be taken to minimize exposures by these routes Methods of
decreasing the likelihood of an exposure occurring via these routes are provided in Section 6 0,
General Health and Safety Requirements; Section 70, Site-Specific Health and Safety

Requirements; and various standard operating procedures (SOPs) contained in Attachment D

(4008-115-WYHASSKO/19/91) 5-2
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5222

Mathematical modeling was used to estimate maximum airborne concentrations and thereby
assess the potential for inhalation hazards to exist (see Attachment E, Esimating Airborne
Concentrations of Radioisotopes From Sois; and Attachment F, Estimating Airborne
Concentrations of Volatie and Semwvolatile Organic Compounds In Groundwater) Estimates

of airborne concentrations of radioisotopes assume the airborne dust concentration to be 450

pug/m’

No attempt has been made to estimate airborne concentrations of organic compounds, metals,

pesticides, or PCBs from sous for the following reasons

e There 1s no prescribed method for estimating airborne concentrations of organic
compounds from sous likely to be emitted up through a hollow-stem auger However
1t is accepted practice industry wide to accomplish organic vapor measurements at each
site of intrusive activity to monitor for the airborne concentration of organics and we

will accomplish those measurements.

e The levels of metals, pesticides and PCBs found during Phase I RI are generally so low

as not to be a potential inhalation hazard for occupational exposures

With two exceptions, the maximum estimated airborne concentrations are below the level
requiring classification as a potential inhalation hazard. The maximum estimated dirborne
concentration of plutonium-239 (Pu-239) at the 903 Pad (IHSS No 112) 1s sufficient to indicate
classification as an inhalation hazard is appropriate (see Subsection 53.21) The maximum
estimated awrborne concentration of vinyl chloride from groundwater in the Outlying Area north

of the Mound Area is sufficient to indicate classification as a potential inhalation hazard 1s

appropriate (see Subsection 5.3.2.21).

(40061 13- 39X L&S-5)(04/19/91) 5-3
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523 Classification of Maximum Expected Airborne Concentrations

The following terminology and criteria have been adopted for use in this Health and Safety Plan

when discussing the results of calculations to determine the airborne concentration of a

potential contaminant-

Denved Air Concentration (DAC) For the purposes of this health and safety plan a
DAC is an upper himit established by the Department of Energy (DOE) in DOE Order
5480 11, Radiation Protection for Occupational Workers, dated December 21, 1988
However, it 1s the policy of both DOE and W-C to maintain personnel exposures to
ionizing radiation as low as reasonably achievable Exposures above the DAC may
increase the potential for occurrence of genetic effects, carcinogenic effects, and/or

other health effects

Permussible Exposure Limut (PEL)" For the purposes of this health and safety plan a
PEL is an upper himit established by OSHA or another nationally recognized body in
lieu of a existing OSHA standard for occupational exposures to nonradioactive airborne
substances Exposures above the PEL may increase the potential for 1ll effects The
potential ill effect 1s dependent upon the specific substance involved

No Potential Inhalation Hazard: The maximum estimated airborne concentration of a
radioisotope is less than 1/10th the applicable DAC or the maximum estimated vapor
concentration of a substance is less than 1/2 the PEL.

Potential Inhalation Hazard: The maximum estimated airborne concentration of 4
radioisotope is equal to or greater than 1/10th the applicable DAC or the maximum
estimated vapor concentration of a substance 1s equal to or greater than 1/2 the PEL

In any case, the maximum airborne concentration must be less than the applicable DAC

or PEL.

(8006-113-39)(14:5-5)(04/19/91) 54
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¢ Inhalation Hazard" The estimated airborne concentration of a radioisotope 1s equal to
or greater than the applicable DAC or PEL.

53 HAZARD ASSESSMENTS FOR EACH IHSS SITE AND OUTLYING AREAS

The following subsections contain our assessments of the hazards in a worst-case scenario when
working at each IHSS and Outlying Area. Hazard assessments for maintenance activities
associated with a main decontamination facihity and during core logging are provided in Section
54 These assessments do not consider the effects of implementing the practices and required
exposure controls described in Section 6 0, General Heaith and Safety Practices, or in Section
70, Site-Specific Health and Safety Requirements

53.1 Wildlife, Climatic Conditions, and Working With Equipment

Although not specified under each IHSS, our assessment indicates the following potential
hazards will exist at each field work site.

Potential hazards considered to be a plausible source of harm at each site include encounters
with wildlife and their associated diseases, chmatic conditions such as temperature extremes,

thunder storms (hightning) and high winds, and working around light and heavy equipment
5§32 Radioisotopes and Nonradioactive Potentially Hazardous Chemicals

The absorption, injection, and ingestion routes of entry are considered to be a source of
potentuially hazardous exposures to radioisotopes and nonradiocactive hazardous chemicals at

each site.

The inhalation route of exposure for each THSS 1s discussed in the following subsections The
worst- case maximum airborne concentrations of radioisotopes known to exist in each 1HSS are
shown in Attachment E, Estimating Airborne Concentrations of Radioisotopes From Souls and

Summarized in Table 5-1. The worst-case maximnm airborne concentrations of organics known

(400M113- D)1 R S-S)(04/19/91) 5-5
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to exist in groundwaters are shown i1n Attachment F, Esimating Airborne Concentrations of

Organics in Groundwaters

532.1 203 Drum Storage Site (JTHSS No. 112)

The maximum estimated airborne concentrations of Pu-239 (DAC=6 pCi/m’) and Americium-
241 (Am-241) (DAC = 2 pCi/m®) that could be generated by disturbing sois beneath the
asphalt pad indicates that classification as an inhalation hazard i1s appropriate Although
analysis of air samples collected east of the 903 Pad during 1964 through 1970 indicated that
the maximum monthly average of daily sampling events was 0.25 pC: of total activity And, at
no ume did values from the air samplers indicate that permussible levels of plutonium
contamination in air had been exceeded. These analysis results are noteworthy because they
represent conditions as the original contaminated soil surface was being graded in preparation
for construction of the asphalt pad present today Nonetheless, we consider airborne

radioisotopes to be an inhalation hazard.

The maximum estimated airborne concentration of trichloroethene (TCE) and tetrachloroethene
(PCE) that could be generated by disturbing groundwater beneath the asphalt pad does not

indicate that classification as a potential inhalation hazard s appropriate

5322 903 Lip Site (IHSS No, 155)

The maximum estimated airborne concentrations of radioisotopes that could be generated by
disturbing sois does not indicate that classification as a potential inhalation hazard is
appropriate. The following radioisotopes are known to be present and were considered in this
assessment: Pu-239; Am-241; uranium-233 (U-233), uranium-234 (U-234), and uranium-238 (U-
238), strontium-89 (Sr-89) and strontium-90 (Sr-90)

The maximum estimated airborne concentration of nonradioactive potentially hazardous
substances that could be generated by disturbing groundwater does not indicate that

classification as a potential inhalation hazard is appropriate  TCE and PCE nonradioactive
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potentially hazardous substances known to be present in groundwater and were considered in

this assessment.

5323 Reactive Metals Destruction Site (THSS No. 140)

The maximum estimated airborne concentrations of radioisotopes that could be generated by
disturbing soils does not indicate that classification as a potential inhalation hazard 1s
appropriate The following radioisotopes are known to be present and were considered 1n this
assessment Pu-239, Am-241, U-233, U-234, and U-238, Sr-89 and Sr-90

The maxumum estimated airborne concentration of nonradioactive potentially hazardous
substances that could be generated by disturbing groundwater does not indicated that
classification as a potential inhalation hazard i1s appropriate The following nonradioactive
potentially hazardous substances are known to be present in groundwater and were considered
in this assessment TCE, PCE, and CCl,.

532.4 Gas Detoxification Site (IHSS No. 183)

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based
upon a review of the site history and soil sampling results from the area

The maximum esumated airborne concentration of nonradioactive potentially hazardous
substances that could be generated by disturbing groundwater does not indicate that
classification as a potential inhalation hazard is appropnate. The following nonradioactive
potentially hazardous substances are known to be present in groundwater and were considered
in this assessment: TCE, PCE, and CCl,.

532.5 Mound Site JHSS No. 113)

The maximum estimated airborne concentrations of radioisotopes that could be generated by

disturbing sous does not indicate that classification as a potential inhalation hazard s

(5008:113- N1 1&S-SX04/19/91) 5'8
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appropriate. Any of the following radioisotopes may be present Pu-239, Am-241, U-233, U-234,
and U-238, Sr-89 and Sr-90. The phrase "may be present” 1s used because although a sod
actvity of 51 pCi/gm has been reported, the isotope was not identified Resuits of calculations
to determine the maxamum awrborne concentration were compared to the most restrictive DAC

for the isotopes that may be present (Am-241)

The maxiumum estimated aiwrborne concentration of nonradiocactive potentially hazardous
substances that could be generated by disturbing groundwater does not indicate that
classification as a potential inhalation hazard 1s appropriate The following nonradicactive
potentially hazardous substances are known to be present in groundwater and were considered

in this assessment: TCE and PCE.

§32.6 Qil Burn Pit No, 2 (IHSS No, 153)

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based
upon a review of the site history and soil sampling results from the area

The maximum estimated awrborne concentration of nonradioactive potentially hazardous
substances that could be generated by disturbing groundwater does not indicate that
classification as a potential inhalation hazard is appropriate. The following nonradicactive
potentially hazardous substances are known to be present in groundwater and were considered
1n this assessment: TCE and PCE.

532.7 Pallet Burn Pit (IHSS No, 154)

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based
upon a review of the site history and soil sampling resuits from the area.

Arrborne concentrations of nonradioactive potentially hazardous substances generated from
groundwater are not anticipated in this IHSS area based upon a review of the site history and

groundwater sampling results from the area.
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532.8 Trenches T-1 Through T-11 (JHSSs Nos. 108 Through 111.8)

Although not all of the Trenches have been sampled to determine if radioactivity 1s present,

Trench T-9 was found to have the highest soil activity of the trenches that have been sampled

And 1n the interest of being conservative, the soil activity found in Trench T-9 was used to
assess the potential hazard for working at all trenches within OU2

The maximum estimated airborne concentrations of radioisotopes that could be generated by
disturbing sous does not indicate that classification as a potential inhalation hazard 1s
appropriate. The following radioisotopes are known to be present and were considered 1n this
assessment Pu-239 and U-238

The maximum estimated airborne concentration of nonradioactive potentially hazardous
substances that could be generated by disturbing groundwater does not indicate classification
as a potential inhalation hazard is appropriate The following nonradioactive potentiaily
hazardous substances are known to be present in groundwater and were considered in this
assessment: TCE and CCL,

532.9 East Spray Field, Center Area (IHSS No. 2162)

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based
upon a review of the site history and soil sampling results from the area

Airborne concentrations of nonradioactive potentially hazardous substances generated by

disturbing groundwater are not anticipated in this IHSS area based upon a review of the site
history and groundwater sampling results from the area

(4000 115-39)(1AS-SHO/19/91) 5-10
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532.10

Radionuchides are not considered to be a potential inhalation hazard in this THSS area based

upon a review of the site history and soil sampling results from the area

Airborne concentrations of nonradioactive potentially hazardous substances generated from
ground water are not anticipated in this IHSS area based upon a review of the site history and

ground water sampling resuits from the area.

532.11 Qutlying Areas (Non-[HSS Sites Within OU2)

Radionuchdes are not considered to be a potential inhalation hazard in Outlying Areas based

upon a review of the site history and soil sampling results from the area

With one exception, potentially hazardous airborne concentrations of nonradioactive hazardous
substances generated by disturbing groundwater are not anticipated 1n this area based upon 4
review of the site history and groundwater sampling results from the area The one exception
is the Qutlying Area north of the Mound Area The maximum estimated airborne
concentration of vinyl chloride from groundwater indicates that classification as a potentidl

inhalation hazard 1s warranted.

5.4 HAZARD ASSESSMENTS FOR MAINTENANCE ACTIVITIES ASSOCIATED WITH A
MAIN DECONTAMINATION FACILITY AND CORE LOGGING ACTIVITIES

The following subsections contain our assessments of the hazards in a worst-case scenario when
conducting maintenance activities at a main decontamination facility and during core logging
activities. These assessments do not consider the effects of implementing the practices and
required exposure controls described in Section 6 0, General Health and Safety Practces, or in
Section 70, Site-Specific Health and Safety Practices

(4006-115-39)(11 &S-5H04/19/91) S-11
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5.4.1 Wildlife, Climatic Conditions, and Working With Equipment

Our assessment of these potential hazards is that they will exist at the MDF and during core
logging operations conducted 1n the field

5.42 Radioisotopes and Nonradioactive Potentially Hazardous Chemicals
The absorption, injection, inhalation, and ingestion routes of entry are considered to be a source

of potentially hazardous exposures to radioisotopes and nonradioactive hazardous chemicals at

the MDF and during core logging operations

®
1
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6.0
GENERAL HEALTH AND SAFETY REQUIREMENTS

6.1 MEDICAL SURVEILLANCE

All W-C field staff shall be active participants in the W-C medical surveillance program or its
equivalent. All medical examinations and procedures shall be performed by or under the
supervision of a licensed physician, preferably an occupational physician. The examination shall
include the tests, procedures, and frequencies described in Attachment G. And, although not
specified in Attachment G, the examination will include a baseline and exit bioassay sample for

radioisotopic analyses.
Radiation dosimeters will be furnished by RFP and are required for all field workers
62 SAFETY TRAINING

Employees shall not participate in field activities until they have been trained to a level required
by their job function and responsibility. Trainers shall have received a level of training higher
than and including the subject matter of the level of instruction they are providing. All training
and field experience shall be certified. Training requirements are discussed below.

62.1 Forty-Hour Basic Training

All field employees must have completed the 40-hour basic health and safety training required
under 29 CFR 1910.120 and receive 8-hour annual refresher training thereafter.

622 Three-Day On-Site Supervision

All field employees shall be required to receive a minimum of 3 days of on-site training under
the supervision of a trained and experienced supervisor. On-site time under supervision shall
be documented.

(€006-115-39)(NAS-6)(94/24/01) 6-1
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623 On-Site Supervisor Training

H

The on-site supervisor (site manager) must have completed the basic 40-hour training course,
3 days of on-site training, first aid training, and at least 8 hours of specialized traimng on
managing hazardous waste operations. The 8 hours of specialized training shall include
instruction covering the WC heaith and safety program, employee training program, personal
protective equipment program, spill containment procedures, and heaith hazard monitoring
procedures and techniques.

62.4 Site Safety Officer (SSO) Training

The Site Safety Officer must have completed the 40-hour training, 3-day on-site supervision, and
first aid training.

62.5 Site-Specific Safety Orientation Meeting

A site-specific safety orientation meeting shall be conducted for all project field staff, including
subcontractors, prior to commencement of field activities. The following topics will be discussed
at this meeting:

¢ Names of heaith and safety personnel and alternates responsible for mte heaith and
safety

o Health and safety organization

o Hazards at the site

«  Exposure risk

» Personal protective equipment to be used

o Personnel and equipment decontamination procedures

. Air .

« Emergency procedures

(4008-113-39)(HAS-6)(94/24 91) 6-2
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All field personnel must be provided with and read a copy of this Health and Safety Plan. At
the end of the meeting, attendees should be informally quizzed to assess their understanding
of the health and safety requirements, and should sign a safety compliance agreement form
stating that they have read, understand, and agree to comply with the provisions of the plan.
Anyone refusing to sign the form will be prohibited from working at the site.

If a new employee who has not gone through the site-specific safety orientation meeting is
assigned to the site, the SSO must present a similar briefing to the new employee before he or
she participates in any field activities. All new employees must sign the safety compliance
agreement form before beginning fieldwork at RFP

62.6 EG&G Radiation Safety Training

All field employees shall be required to receive a 1-day EG&G sponsored radiation worker
safety course. This course is mandatory, and the SSO will schedule attendees.

63 ACCIDENT/INCIDENT REPORTING

63.1 Woodward-Clyde (W-C)/Woodward-Cliyde Federal Services (WCFS) Procedures

In the event of an accideat or incident, the SSO will immediately notify the W-C Project
Manager, HSO, and CMHS. Types of accidents or incidents that are considered reportable are:

o [Iliness resulting from chemical exposure or unknown causes

o Physical injury, including an injury that does not require medical attention

e Fire, explosions, and flashes resulting from activities performed by W-C and its
subcontractors

o Infractions of safety rules and requirements

o Unexpected chemical/radiological exposures

e Occurrence involving damage to equipment and/or threat of injury

(O0S115-9)HAS-H(M/2/0) 6-3
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‘ Work will be suspended to correct the cause of the accident/incident and to modify this plan
as necessary.

A W-C accident/incident report form (Attachment H) must be submitted to the PM and CMHS
within 24 hours of occurrence.

632 Rocky Flats Plant Procedures

The Site Safety Officer will notify the W-C PM, the RFP Environmental Restoration (ER)
Program Field Supervisor, the RFP ER Program Manager, and the RFP Area Health and
Safety Engineer of any accidents or incidents that occur during field activities. The Site Safety
Officer will aiso submit a completed DOE Form Fm 5484.X to the RFP Area Health and Safety
Engineer for any of the following incidents:

1. "Recordable” occupational injuries or illnesses as defined below:

OCCUPATIONAL INJURY is any injury, such as a cut, fracture, spran, or
amputation, that results from a work accident or from an exposure involving a single
incident in the work environment. NOTE: Conditions resulting from animal or
insect bites, or one-time exposure to chemicals are considered to be injuries.

OCCUPATIONAL ILLNESS of an employee is any abnormal condition or disorder,
other than one resulting from an occupational injury, caused by exposure to
environmental factors associated with employmeat. It includes acute and chronic
ilinesses or diseases that may be caused by inhalation, absorption, ingestion, or
direct contact with a toxic material.

2. PROPERTY DAMAGE LOSSES of $1,000 or more are reported as follows:

accidents that cause damage to Department of Energy (DOE) property, regardless
of fault, or accident wherein DOE may be liable for damage to a second party are
reportable if damage is $1,000 or more. Include damage to facilities, inventories,

@
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equipment, and properly parked motor vehicles. Exclude damage resulting from a
DOE reportable vehicle accident.

3. ALL MOTOR VEHICLE ACCIDENTS will be reported.
64 VISITOR CLEARANCES
All visitors to the site must be cleared by RFP personnel.
6.5 BUDDY SYSTEM

The "buddy system" will be used during all field activities and during maintenance activities at
the main decontamination facility. At no time will an individual conduct surveying, nonintrusive
geophysics, drilling, soil scraping, or trenching alone. Core logging actvities do not require the
use of the "buddy system.”

6.6 HEALTH AND SAFETY LOGBOOK

A separate health and safety logbook and sign-in/sign-out log shall be maintained by the SSO
throughout the project and turned in to the HSO after the project is completed. Logged
information shall include: (1) names of all W-C and subcontract personnel entering and leaving
the site each day, (2) daily listing of data collection site numbers to be visited by field teams,
(3) description of unforeseen hazards and steps taken to mitigate hazards, (4) summary of
telephone conversations regarding health and safety, (5) safety infractions, if any, (6) accidents
and injuries, and (7) all other significant heaith and safety items.

6.7 WORK ZONES

Three work zones will be established around each intrusive activity: the exclusion zone, the
contamination reduction zone (CRZ), and the support zone.

(4008 L1SIPYUAS-6)(04/24/9%) 6-5
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6.7.1 Exclusion Zone

The exclusion zone for intrusive activities (such as collecting soil samples and soil boring) is the
area where contaminants could or do occur and will normally encompass a 30 foot radius
around the point of intrusive activities. The boundary of the exclusion zone will be marked with
either pin flags or caution tape. Personal and equipment decontamination is required when
exiting an exclusion zone at an intrusive activity All individuals entering this area must be
approved by the SSO.

With one exception, an exclusion zone will not normally be established around nomntrusive
activities (such as surveying and nonintrusive geophysics) and personal/equipment
decontamination will not normally be accomplished. Nonintrusive activities being conducted
inside THSS No. 155, the 903 Lip Site will require personal and equipment decontamunation.
And, the boundary of IHSS No. 155 will serve as the exclusion zone boundary where
decontamination will take place.

Certain Level B work locations requiring the use of airline respirators may have significant and
widespread surface contamination, making the exclusion zone so large that the allowable
distances for use with air line respirators precludes location of the breathing air source in a
contamination reduction zone. Work within such a Level B exclusion zone will require the
following procedures:

The air supply (cascade type) trailer for operations may be brought onto the 903 Pad Drum
Storage Site because of limitations on the length of air line allowed for supplied-air operations.
The air supply trailer will be brought in from the upwind direction. The air supply technician
may be allowed to use Level C respiratory protection when the air supply trailer is upwind of
the work site. The air supply trailer shall then be decontaminated upon removal from the work

site.

(40S115-39X(HAS-6)(04/24/0) 6-6
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6.72 Contamination Reduction Zone (CRZ)

In general, the CRZ is established immediately outside the exclusion zone to minimize the
migration of contaminants from the exclusion zone to clean or support areas and to reduce the
exposure potential of individuals leaving the exclusion zone. Specific personnel and equipment
decontamination procedures are outlined in Attachment D. The CRZ for activities conducted
within the boundaries of the 903 Lip Site (IHSS No. 155) will be established immediately
outside of the boundaries of the 903 Lip Site

6.73 Support Zone
The support zone is located in a clean area, preferably upwind and immediately outside of the

CRZ, or in the on-site vehicles. Supplies, emergency equipment, and support personnel are
located in the support zone or in the on-site vehicles.

6.8 FIELD ACTIVITIES
6.8.1 Personal Requirements/Prohibitions
¢ No running or horseplay.

o The required level of personal protective equipment must be worn by all on-site
personnel.

o Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the
probability of hand-to-mouth transfer and ingestion of material is prohibited in the
exclusion zone and the CRZ. Drinking of water, Gatorade, or equivalent fluids may
occur in the CRZ at the discretion of the SSO.

o Smoking, carrying lighters and/or matches is prohibited in the exclusion zone and the
contamination reduction zone.

(4008-115-30)(HAS6)(94/24/91) 6-7
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No contact lenses may be worn by personnel engaged in field work.

No jewelry may be worn by personnel engaged in field work, except for watches, which
will be disposed of if they become contaminated.

No facial hair which interferes with a satisfactory fit of the mask-to-face seal is allowed
on personnel required to wear respirators or SCBAs.

Medicine and aicohol can potentiate the effects from exposure to toxic chemicals.
PRESCRIBED DRUGS SHOULD NOT BE TAKEN BY PERSONNEL ON
OPERATIONS WHERE THE POTENTIAL FOR ABSORPTION, INHALATION, OR
INGESTION OF TOXIC SUBSTANCES EXISTS, UNLESS SPECIFICALLY
APPROVED BY A QUALIFIED PHYSICIAN. Alcoholic beverage intake will not be
allowed during breaks.

The entire body should be thoroughly washed in the decontamination trailer after
completing decontamination procedures.

NO PERSON WILL ENTER THE EXCLUSION ZONE ALONE.
Safety devices on equipment must be left intact and used as designed.

Equipment and tools will be kept clean and in good repair, and used only for their
intended purpose.

A large-faced mallet will be used for driving wood stakes; small-faced hammers, such
as a claw hammer, may not be used for driving wood stakes.

Eye protection must be worn when any hammering or pounding that may produce flying
particles or slivers is performed.

(4008-115-I0)CHAS-6)(04/20/91) 6-8
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o Leather gloves must be worn when handling objects that may produce slivers (e.g.,
driving wood stakes).

6.82 Contamination/Exposure Prevention
Ways in which on-site personnel may become contamunated include the following;
o Being splashed by contaminated liquids while sampling or handling liquids
e Coming in contact with contamination solids or liquids
o Walking through contamination materials, erther in solid or liqud state
e Being in contact with contaminated equipment
» Being in contact with contaminated solid substances in waste piles or on the soil surface
 Sitting or kneeling on the ground

On-site team members will avoid becoming contaminated.

On-site personnel will avoid exposure to hazardous chemucals by strictly adhering to the
required personal protection equipment and decontamination procedures.

Care will be taken to prevent equipment contamination. Sampling and monitoring equipment
will not be laid on contaminated surfaces. Monitoring equipment and communication
equipment will be bagged, and the bag taped and secured around the instrument. Openings will
be made in the bag for sample intake and exhaust ports.

Procedures for limiting the particulates suspended in air are contained in Attachment J.

6.83 Heavy Materials Handling Safety

Below are guidelines to follow when working with heavy materials:

» Be aware of footing at all times.

(RS11S.39)(HAS-OX/2V/M) 6-9
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e Use chains, hoists, straps, and any other equipment to safely aid in the mowving or lifting
of heavy objects/materials.

o Use your legs, not your back.

e Get help whenever in doubt about a material’s weight.

e Use the buddy system.

6.8.4 Safety Precautions When Drilling and/or Using Heavy Equipment

All personnel engaged in drilling operations shall wear eye protection, hard hats, steel-toed
boots, and hearing and respiratory protection (if required). Because tools and heavy equipment
can create major hazards at sites, the following procedures are to be observed during soil-boring
activities. See W-C Operating Procedure No, HS-509, Safety Guidelines for Drilling Into Soil
and Rocks, provided in Attachment D.

¢ Use common sense.

o Hard hats and steel-toed boots are to be worn.

o Pay attention at all times.

¢ Maintain visual contact with Health and Safety Technician at all times when working
within the exclusion zone.

o Establish hand signal communication when verbal communication is difficult.
Determine one person per work group to give hand signals to equipment operators.

o All heavy equipment shall have backup alarms as specified by 29 CFR 1926.601.

e Only qualified persons are to operate heavy equipment.

o Never walk directly in back of or to the side of heavy equipment without the operator’s
knowledge.

o Never use a piece of equipment unless you are familiar with the operation.

o Hearing protection will be provided if work site levels exceed the levels specified by
OSHA, or if requested by an employee. The rule of thumb (and W-C policy) is that if
you have to shout to be heard over equipment noise, protection shall be used.

e Be sure that any underground or overhead power lines, sewer lines, gas lines, and
telephone lines have been identified and will not present a hazard in the work area.

(4006 113-39)LAS-6)(04/20/91) 6-10
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Check that air bottles are secured properly to heavy mobile equipment.

Mechanical equipment will be inspected daily.

Hard hats are required when working near the drilling rig.

Goggles or safety giasses will be worn when operating power tools, sanding, grinding, or
filing Welders’ glasses or mask will be worn near welding operations.

No loose-fitting clothing, jewelry, or free long hair is permitted near the rig.

Hands must be kept away from the moving parts of the machinery when drilling is in
progress.

Daily inspection of all ropes, cables, and moving parts of the rig is mandatory.

A sealed first aid kit and fire extinguisher will be available within the exclusion zone.
Self-contained breathing apparatus units will be identified so they can be obtained, if
needed, for emergency use at well or boring sites. The Site Manager will locate this
equipment before drilling.

All crews will have at least two persons, and, in addition, a Health and Safety
Technician will be stationed on site to monitor activities.

No drilling will occur during impending electrical storms or when rain or icing
conditions create a work hazard.

6.8.5 Housekeeping

Housekeeping is an important aspect of an investigation program and will be strongly stressed
in all aspects of field work. Good housekeeping plays a key role in occupational heaith
protection and is a way of preventing dispersion of dangerous contaminants. All work areas will
be kept as clean as possible at all times, and spills will be cleaned up immediately.
Housekeeping will be the responsibility of all employees.

‘W-C will implement a housekeeping program for the field activities to minimize the potential
for slips, trips, and falls in the support zone. The program will include:

Daily scheduling to police the area of debris, including paper products, cans, and other
materials brought on site

(4006-12S-39)(HAS6)(04/28/91) 6-11
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.  Periodic (daily minimum) removal of all garbage bags and containers used to dispose
of food products, plastic inner gloves, and contaminated disposable clothing

¢ Any object capable of being blown away by high winds will not normally be left out of
doors unless the object is secured to a fixed object.

6.8.6 Emergency Equipment

The following emergency equipment will be stored in sealed plastic bags and will be available
at each site of intrusive activity:

o First aid kit
o Eyewash
o Gatorade or equivalent
* Fire extinguisher (10-Ib ABC)
. o An extra full set of the appropriate PPE for each team member

6.8.7 Heat Stress Monlitoring

Warm weather and several layers of protective clothing may induce heat stress in field
employees. The SSO or HST will be responsible for monitoring personnel for signs of heat
stress. Heart rate monitoring will be performed, at a minimum, every time employees break.
At the beginning of the work day, at lunch break, and at the end of the day, workers must weigh
in on a scale. Body water loss during the work day should not exceed 1.5 percent of total body
weight. The amount of fluids lost must be replaced. Potable water and Gatorade, or other
electrolyte replacement fluid, will be available. Workers should be encouraged to drink fluids
during breaks. Attachment D presents W-C Operating Procedure No. HS-102, Heat Stress.

If a field worker’s heart rate exceeds 110 beats per minute at the beginning of the rest period,
shorten the next work cycle by one-third. If the heart rate still exceeds 110 beats per minute
at the next rest period, shorten the work cycle by another one-third.

(4095 115-39X(HAS-6)(04/24/91) 6-12
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be kept as clean as possible at all umes, and spuls will be cleaned up immediately
Housekeeping will be the responsibility of all employees

W-C will implement a housekeeping program for the field activities to minimize the potential

for shps, trips, and falls in the support zone. The program will include

¢ Daily scheduling to police the area of debris, including paper products, cans, and other

matenals brought on site

¢ Periodic (daily minimum) removal of all garbage bags and containers used to dispose

of food products, plastic inner gloves, and contaminated disposable clothing

¢ Any object capable of being blown away by high winds will not normaily be left out of
doors unless the object is secured to a fixed object

6.8.6 Emergency Equipment

The following emergency equipment will be stored in sealed plastic bags and will be available

at each site of intrusive activity:

¢ First aid kit

¢ Eye wash

¢ Gatorade or equivalent

¢ Fire extinguisher (10-lb ABC)

s An extra full set of the appropriate PPE for each team member

6.8.7 Heat Stress Monitoring

Warm weather and several layers of protective clothing may induce heat stress in field
employees. The SSO or HST will be responsible for monitoring personnel for signs of heat

stress Heart rate monitoring will be performed, at a mimimum, every ume employees break
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At the beginning of the work day, at lunch break, and at the end of the day, workers must weigh
in on a scale. Body water loss during the work day should not exceed 1.5 percent of total body
weight The amount of fluids lost must be replaced Potable water and Gatorade, or other
electrolyte replacement fluid, will be available Workers should be encouraged to drink fluids
during breaks Attachment D presents W-C Operating Procedure No HS-102, Heat Stress

If a field worker’s heart rate exceeds 110 beats per minute at the beginning of the rest period,

shorten the next work cycle by one-third. If the heart rate still exceeds 110 beats per minute
at the next rest period, shorten the work cycle by another one-third
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70
SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS

7.1 INTRODUCTION

This section relates specifically to activities conducted at sites indicated on Plate 1 under the
RFP Phase II RFI/RI 903 Pad, Mound, and East Trenches Areas (Operable Unit 2). Site-
specific health and safety requirements generally conmsist of protective equipment,
decontamination procedures, environmental monitoring, and work practices specified by the
RFP The personal protective equipment (PPE) needed to comply with the various levels of
protection are detailed below.

72 PERSONAL PROTECTIVE EQUIPMENT

The level of PPE required for the various work areas will be continually reevaluated as field
work progresses. It is expected that there will be a tailoring of requirements for specific sites
and seasonal variations. PPE requirements for specific operations shall be agreed upon
beforehand by the Site Manager, the HSO or CMHS, and the SSO, and a document to that
effect will be drawn up, dated, and signed by the Site Manager and SSO. The SSO shall post
PPE requirements in the crew trailer and announce changes and justification for those changes
at a site safety meeting. The HSO or CMHS will publish a change to this plan if PPE changes
are permanent and if the HSO/CMHS considers the change substantive.

72.1 Clothing Inspection

Personal protective equipment should be inspected before and during use. The following checks
should be made before use:

e  Determine that the clothing material is correct for the specific task at hand.

(400S-1LS-20)(HAS-T)(W/24/91) 7-1
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e  Visually inspect for:
-  Imperfect seams
« Tears
- Malfunctioning closures
e Hold up to light and check for pinholes.
During the work task, periodically inspect for the following:

o Evidence of chemical attack such as discoloration, swelling, stiffening, and softening.
Keep in mind, however, that chemical permeation can occur without any visible effects.

e Closure failure.

e Tears.

e  Punctures.

e  Seam discontinuities.
Before using gloves, pressurize each glove to check for pinholes. To do 30, blow or otherwise
introduce air into glove, seal the wrist, and roll gauntlet toward fingers, or inflate the giove and
hold it under potable water. In either case, no air should escape.
722 Personal Protective Equipment Levels
7221 LevelD

Level D may be used when the atmosphere contains no known hazard and when work functions
preciude splashes, immersion, or the poteatial for unexpected inhalation of, or contact with
hazardous levels of any radionuclides/chemicals. Level D consists of:

(MI0S-11530)(HAS-THO4/20/91) 72
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e Uncoated Tyvek or equivalent disposable overall.

e  Steel-toed boots with disposable boot covers.

e  Additional seasonal items may be required. Any such items will be worn under the
disposable overall.

e During intrusive activities coverall sleeves will be worn over the cuff of protective
gloves and coverall legs will be worn over the upper portion of disposable boot covers.
Tape will be used to seal the joints between coveralls, protective gloves, and cuffs.

7222 Modified Level D

Modified Level D may be used in areas that can normally qualify for Level D, but where a
potential hazard requiring quick transition to Level C may be present. Modified Level D

consists of:

e Uncoated Tyvek or equivalent disposal coverall.

e Disposal chemical-resistant inner gloves worn over disposable cotton liners.

¢  Chemical-resistant outer gloves.

e  Boots and chemical-resistant boot covers.

o  Full-face respirator with organic vapor/HEPA cartridges ready for inmediate donning.

e Additional seasonal items may be required. Any such items will be worn under the
disposable overall.

o Personnel shall upgrade to Level C (don the respirator) in the event of dusty
conditions or if organic vapor detectors or monitors indicate levels above background.
Respirators will be stored inside sealed plastic bags until needed.

o  Steel-toed boots and hard-hats.

e During intrusive activities coverall sleeves will be worn over the cuff of protective
gloves and coverall legs will be worn over the upper portion of disposable boot covers.
Tape will be used to seal the joints between coveralls, protective gloves, and cuffs.

(4008115-30)(HAS-T)94/24/91) 7-3
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7223 LevelC

Level C consists of Modified Level D modified gear plus the full-face respirator, donned. The
following constitutes Level C:

Uncoated Tyvek or equivalent disposal coverall.

Disposable rubber boot covers (booties).

Disposable chemical-resistant inner gloves worn over disposable cotton liners.

Butyl or nitrile gloves.

Boots, chemical-resistant, steel toe and shank.

Disposable chemical-resistant boot covers.

Full-face respirator with organic vapor/HEPA cartridges.

Additional seasonal items may be required. Any such items will be worn under the
disposable overall

Hard hats.

During intrusive activities coverall sleeves will be worn over the cuff of protective
gloves and coverall legs will be worn over the upper portion of disposable boot covers.
Tape will be used to seal the joints between coveralls, protective gloves, and cuffs.

7224 Level B

Level B consists of the following:

Uncoated Tyvek or equivalent disposable coverall

Saranex-coated outer coveralls with hood - all joints taped and sealed.

Disposable chemical-resistant inner gloves worn over disposable cotton liners.

Butyl or nitrile gloves.

Boots, chemical-resistant, steel toe and shank.

Disposable chemical-resistant boot covers.

Pressure-demand, full-facepiece, self-contained breathing apparatus (SCBA) or
supplied air respirator with escape SCBA.

(400811530 XHASTIN/2491) 74
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o  Steel-toed boots and hard hats.

¢ Additional items may be required in specific locations or tasks.

o  During intrusive activities coverall sieeves will be worn over the cuff of protective
gloves and coverall legs will be worn over the upper portion of disposable boot covers.
Tape will be used to seal the joints between coveralls, protective gloves, and cuffs.

7225 Respirators

Personnel are trained, fitted, and issued personal respirators for use during intrusive activities
and for work at the equipment decontamination pad. Each individual is responsible for
inspecting and maintaining his or her own respirator. W-C Operating Procedure No. HS-203
(Attachment D) provides general procedures for cleaning, inspection, maintenance, and storage
of respirators. Procedures specific to operations within OU2 are provided in this Section.

Each individual is responsible for the cleaning, inspecting, maintenance, and storage of any
respirator they use. Before being taken to the field, all respirators will be inspected, cartridges
(if used) installed, a positive and negative pressure check conducted and then the entire
respirator assembly will be sealed in a plastic bag. And, the respirator will remain in the sealed
bag until needed. If the respirator is not used and the sealed bag is not damaged, the respirator
may be left at the worksite inside an area protected from the elements. The enclosed cab of
a vehicle is considered to be one example of a protected area.

After the respirator is used, the following procedures will be used. Cartridges from air purifying
respirators will be removed and disposed of as contaminated PPE. The respirator face piece
interior and exterior will be wiped down with premoistened towellettes such as baby wipes and
subsequently sealed in a plastic bag for transport to the respirator cleaning station at the shower
trailer. The respirator interior and exterior will be wipe tested for radioisotopes before being
cleaned if radioactivity was detected while the respirator was being used. If the wipe test
indicates the presence of radioactivity, the respirator will be thoroughly wiped down with baby
wipes (or equivalent) and wipe tested again. The used baby wipes will be disposed of as
contaminated PPE. If the second wipe test indicates the presence of radioactivity, the respirator
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will be sealed in a plastic bag, the bag will be labeled to indicate the presence of radicactivity
on the respirator and the SSO contacted. Respirators found to be radiologically contamnated
will not be placed in the cleaning and rinse solutions at the shower trailer. After a respirator
has been cleaned and rinsed, it will be patted dry with a clean towel and stored.

All team members responsible for conducting equipment decontamunation at the vehicle
decontamination station will wear the following Level C protective ensemble:

o  Uncoated Tyvek or equivalent coveralls.

o  Saranex-coated coveralls over uncoated coveralls.

e  Steel-toed boots.

o Disposable boot covers.

o Disposable inner gloves.

« Butyl (chemical resistant) or nitrite exterior gloves.

o  Full-face respirator with organic vapor/HEPA cartridges.

o  Level B respiratory protection is required when decontaminating equipment known to
be contaminated with radioisotopes.

73 REQUIRED LEVELS OF PPE PER TASK AND IHSS
73.1 Level D PPE

Suweyhgmkingmdnonhmniwmhyﬁamybewwmpﬁabedinl&vdDPPEimide
each IHSS and Outlying Ares within OU2.

Main decontamination facility (MDF) maintenance operations that do not have a potential for

splashes occurring will be accomplished in Level D PPE. If simple splashing (versus using a
pmmn'zedspny)inpotentialhmrd.as:nnacovmnwﬂlbewominphceofmunconed

(4008-115:39)(HAS-TX08//P1) 76



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase I RFVRI 903 Pad Mound, and East Trenches Arca, (Operable Unit
2) Rocky Flats Plant Apnil 1991

Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

Tyvek coverall and either goggles designed to protect against splashes or a face shield will be

worn.

Core logging activities for uncontaminated cores will be accomplished in Level D PPE and
surgical type gloves. "Uncontaminated cores" are defined as soil cores collected without the
OVD indicating organic vapor levels above background and without the RFP 881 Laboratory
detecting an activity of greater than 50 pCi/g.

732 Level Modifled D PPE
With the exclusion of the 903 Pad (IHSS No. 112), well dnlling, soxl boring, soil scraping,
trenching, core logging of potentially contaminated cores and packer testing will be

accomplished in Modified Level D. Potentially contaminated cores are defined as those soil
cores that do not meet the definition of uncontaminated cores (see Subsection 73 1).

733 Level CPPE

Within the 903 Pad (THSS No. 112), well drilling/construction, soil boring, soil scraping,
trenching, and packer testing will be accomplished in Level C PPE.

MDF maintenance operations that entail the use of pressurized sprays or opening containers

of wastes generated at either the MDF or at field sites will be accomplished in Level C PPE
with a Saranex coverall worn as the outer most layer.

74 MONITORING INSTRUMENTS
Direct-reading real-time monitoring will be conducted.
e An organic vapor detector (OVD) (photoionization or flame ionization) and a Driger
hand pump with detector tubes for carbon tetrachloride (CCl,) and vinyl chloride will

be used to monitor for nonradioactive substances.

(4008 11S-30)(HAS-TXI/2/91) 7-7




Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase I RF/RI 903 Pad Mound and East Trenches Area, (Operable Unit
2) Rocky Flats Plant Apnl 1991

Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

e A Ludlum Model 12-1A will be used to monutor dry equpment surfaces and dry PPE
for the presence of alpha-emitting radioisotopes.

75 MONITORING STRATEGIES

An HST will be assigned to each field team and the MDF maintenance team. The individual
logging cores will be responsible for conducting monitoring during the core logging process. The
HST will conduct real-time monitoring as described below and provide monitoring results to the
SSO.

75.1 Real-Time Monitoring

Real-time monitoring will be conducted to provide an indication of the presence of potential
hazards.

75.1.1 OVD

An OVD will be used at each site of intrusive activity, the MDF, and during core logging
operations.

e When soil boring and well construction activities are under way, the interior of the
auger(s) will be monitored each time the auger is opened to add another auger flight.
An OVD measurement result greater than background inside the auger will be cause
to initiate OVD measurements in the breathing zone of the individual most likely to
be exposed, such as the driller or the driller’s helper. Results of breathing zone
measurements will be compared to the action levels established in Subsection 7.6.

e  When trenching activities are under way, the interior of the trench will be monitored
before sampling of the trench wall is allowed to begin. OVD measurements made
inside the treach will be treated as breathing zone measurements for the purposes of
using action levels established in Subsection 7.6.

(4008-315-30)(HAS-T)(94/24/91) 7-8
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e An organic vapor detector (OVD) will used to montor the head space inside sealed
containers of waste fluids from the field and when openung holding tanks containng
wastes generated at the MDF. If the organic vapor concentration 1s greater than
background, the individual will leave the head space open, move upwind, let the head
space vent for ten minutes. Afterwards, the organic vapor concentration will be
remeasured. If the organic vapor concentration is at the background level respiratory
protection is not required, but the organic vapor concentration will periodically be
measured in the worker’s breathing zone. If the organic vapor level in the head space
does not drop to background level the action levels established in Subsection 7 6 will
be applied.

e When logging cores, an OVD will be used to monitor the core surface of potentially
contaminated cores before the logging procedure begins. Results of the core surface
monitoring will be compared to the action levels established in Subsection 7.6 and the

appropriate action taken.

e  Measurements with an OVD are not required during surficial soil sampling activities
or packer testing.

75.12 Detector Tubes for Carbon Tetrachloride

A Driiger handpump with detector tubes for carbon tetrachloride will be used during all
intrusive activities. The monitoring strategy will be the same as is described for an OVD during
soil boring and trenching activities in Subsection 7.5.1.1.

75.13 Detector Tubes for Vinyl Chioride
A Driiger handpump with detector tubes for vinyl chloride will be used during all intrusive

activities accomplished within the Outlying Area directly north of the Mound Area. The
monitoring strategy will be the same as is described above in Subsection 7.5.1.1.

(4000-115-39)(HAS-T(S/24/91) 7-9
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75.14 Ludium Model 12-1A Count Rate Meter

A Ludlum Model 12-1A Count Rate Meter will be used at each site of intrusive activity. The
Ludlum probe will be placed as close as possible and parallel to the material being monitored.
In no case, should the probe be held farther than ¥ inch from the surface being measured.
When monitoring, do not move the probe faster than 1 inch/second. However, the probe
should not come in contact with the material being monitored. If activity is detected, the probe
will be held stationary for a quantitative measurement. Soil cuttings, equipment, and PPE that
are dry will be monitored with the Ludlum probe, although any surface that is dry may be
monitored.

A health and safety technician (HST) that is familiar with how to operate a Ludlum Model 12-
1A will be present at each activity that requires monitoring with a Ludlum Model 12-1A. The
HSTs are considered to be semi-skilled radiation monitors and will conduct day-to-day
monitoring activities, inmediately implement the action levels in Subsection 7.6, and notify the
site safety officer (SSO) of all monitoring resuits. The SSO will arrange for a skilled radiation
monitor (SRM) to verify HSTs radiation monitoring results that indicate the presence of greater
than 250 counts per minute (cpm). An SRM will have indepth familiarity and experience in
radiation monitoring.

¢  During soil boring and well construction, the ground surface to be penetrated by the
initial auger flight will be monitored before the auger bit is set on the ground, and soil
cuttings will be wetted as they are brought to the surface (see Subsection 7.7.3). When
the auger is stopped so that another flight may be added, the wetted soil cuttings will
be removed. As additional (dry) soil cuttings are brought to the surface, a small
(approximately 1 cup) sample will be collected and the wetting process of the
remaining cutting will begin immediately. The soil sample will be spread on a2 smooth
surface and monitored with the Ludlum probe. The results of monitoring will be
compared to the action levels established in Subsection 7.6.
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e  When trenching activities are under way, the Ludlum probe will be used to monitor
the soil surface to be excavated before trenching begins. The interior wall of the
trench will be monitored before sampling of the trench wall is allowed to begin. The
results of measurements made with the Ludlum probe will be compared to the action
levels established in Subsection 7.6.

e During surficial soil sampling activities, the soil surface to be sampled will be
monitored with a Ludlum probe. The resuits of monitoring will be compared to the
action levels established in Subsection 7 6.

e During maintenance activities at the MDF all surfaces will be monitored for
radiological contamination following decontamination of equipment known to be
radiologically contaminated. A Ludlum Model 12-1A will be used to monitor dry
surfaces and the action levels established in Subsection 7 6 will be applied.

e During core logging a Ludlum Model 12-1A will be used to monitor the core surface
of potentially contaminated cores before the logging procedure begins and
remonitoring of the core material will be accomplished periodically. The action levels
established in Subsection 7.6 will be applied.

e  Measurements with a Ludium probe are not required when packer testing is under
way.

7.5.1.5 Piezcbalance Aerosol Mass Moanitor

The piezobalance will be used to indicate the amount of particulate matter being generated so
that the potential for spreading contamination is minimized. A piezobalance aerosol mass
monitor will be placed downwind of intrusive activities and as close to the intrusive activity as
feasible without interfering with the intrusive activity. The conceatration of airborne particulate
matter indicated by the piezobalance will be compared to the action levels established in
Subsection 7.6.
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7.5.1.6 Anemometer

An anemometer will be used to indicate wind speed dunng intrusive actvities. The
anemometer will be positioned upwind of the intrusive activity but close enough to the work site
to permit ready access. Intrusive activities will not be conducted when sustained wind speeds
above 35 miles per hour (mph) exist as measured by the anemometer. Sustained winds above
35 mph exist when the 15-minute average wind-speed exceeds 35 mph for two consecutive
15-minute periods.

752 Air Sampling

Air samples will be collected and a laboratory analysis conducted for substances classified as
cither potential inhalation hazard or an inhalation hazard (see Subsection 523). The
substances to be sampled for, geographical areas in which sampling will occur, and sample
collection procedures are specified in Subsections 7.5.2.1. and 7.52.2.

752.1 Vinyl Chiloride

Vinyl chloride (see Subsection 5.3.2.11) will be sampled for during soil boring activities within
the outlying area north of the Mound Area (IHSS No. 113) at “proposed plume characterization
alluvial monitor well* numbers 32-91, 33-91, and 34-91 (see Plate 1). The sample collection will
be accomplished as described in National Institute of Occupational Safety and Health (NIOSH)
method 1007. NIOSH method 1007 is provided as Attachment K

7522 Radicisotopes

Radioisotopes (Pu-239 and Am-241) (see Subsections 53.2.1 and 53.2.2) will be sampied for
during soil boring and surficial soil sampling activities conducted within the 903 Pad (IHSS
No. 112) and the 903 Pad Lip Site (IHSS No 155). NIOSH has not published an air sampling
methodology specifically for radicisotopes. Therefore, the following procedures will be utilized.
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A three-piece, 37-millimeter air monitoring cassette containing a Type A/E 1 um glass fiber
filter will be used in the openface mode to collect airborne dust. A minimum air sample volume
of 1 cubic meter is required, although 2 cubic meter air samples are desirable. A personal
sampling pump with a representative sampler in line will be calibrated before and after each
sampling event. A "bubble meter” will be used as the calibration standard.

7.6 ACTION LEVELS

All decisions regarding application of the following action levels for non-radioactive substances
will be based upon breathing zone measurements. The action level for measurements of
radioisotopes with the Ludium Model 12-1A probe will be based upon surface measurements
of dry soil, equipment, or PPE. The HST will notify the SSO immediately after any upgrade
in PPE.
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Instrument. Action Level Action
OoVD greater than background Don Level C PPE
greater than 5 ppm Don Level B PPE
Carbon Tetrachloride greater than 1 ppm Don Level C PPE
Detector Tube greater than 50 ppm Don Level B PPE
Vinyl Chloride greater than 0.5 ppm Don Level C PPE
Detector Tube greater than 25 ppm Don Level B PPE
Ludlum Model 12-1A greater than 250 counts Don Level C PPE
per minute and notify SSO
greater than 1250 counts
per minute Don Level B PPE
and notify SSO
Piezobalance 6 milligrams/cubic meter Curtail intrusive activities
and contact the
subcontractor’s site manager
Anemometer 35 mph See Subsection 7.5.1.6

7.7 WORK PRACTICES

7.7.1 Equipment Monitoring

Equipment decontamination will be accomplished by persons wearing the PPE specified in
Subsection 6.10 of this plan. RFP Environmental Restoration Program Standard Operating
Procedures (SOPs) establish monitoring, decontamination and record keeping requirements for
equipment items. The following requirements are in addition to those established by the SOPs.
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Each equipment item will have an identification number stamped on it or othermise
permanently attached if such an identification number is not already present. Thus
requirement applies to vehicles, augers and dnil rods.

A radiation monitoring log will be established for each equipment item with an
assigned identification number. Results of all monitoring will be recorded in the log
and will, as a minimum, include prework monitoring and pos: work monitoring,

The air filter of each engine that operates within an exclusion zone as intrusive
activities progress will be radiologically monitored when it is replaced with a new filter
and after its last use during intrusive actvities at RFP. Momtoring will be
accomplished by wetting the filter element, disassembling the filter and using a Ludium
Model 12-1A to monitor the dirtiest portion of the filter after it has dried.

Any surfaces of a vehicle or other equipment item that contacts the ground surface as
it is being moved from a site of intrusive activity to another will be radiologically
monitored with a Ludlum Model 12-1A immediately before it moves onto a public
thoroughfare.

This requirement applies to items that have been used in any area that is either known
to have surficial radiological contamination or such contamination was noted as the
item was used on the field. Vehicles/items found to be contaminated immediately
prior to moving onto a public thoroughfare will be handled as described in the
appropriate RFP Environmental Restoration Program SOP.

Before reated or leased equipment that has been used in the field is returned, it will
be wipe-tested for radioisotopes and the results furnished to the HSO. The HSO will
determine if the item is suitable for return to the owner.

7.12 Geophysics
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As stated earlier, this Health and Safety Plan does not address the hazards associated with
drilling into buried waste containers (filled containers such as in Trench T-1, or flattened
containers such as may be found in other trenches). Therefore, geophysics will be employed
before drilling or excavating into any trench. If an auger encounters a buried waste container,
dniling will cease, all down-hole equipment will be removed from the hole, and radiation
screening will be accomplished. Decontamination of equipment and personnel will be
accomplished and the drilling operation will be relocated.

7.73 Intrusive Activities

All subsurface soils brought up to the ground surface shall be wetted immediately to limut the
potential for dust becoming airborne. Soil samples collected for analysis are excluded from this
requirement. In general, a hand-pressurized, garden-type sprayer should be used. The sprayer
nozzie will be adjusted so that a mist (versus a pressurized stream) will be used to moisten the
soil. The soil cuttings should not be saturated, since that could lead to the spreading of

potential contamination by water runoff from the soil cuttings.

Personnel will not enter trenches that are deeper than four feet at the deepest point without
approval of the HSO. The HSO will provide instructions for shoring and other safety measures.

7.74 Work During Dariness
This Health and Safety Plan does not cover field work after daylight hours.
7.75 Confined Work Space

No work in confined spaces or places with limited egress is permitted by this plan.
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Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase I RFVRI 903 Pad Mound, and East Trenches Area, (Operable Unit

2) Rocky Flats Plant Apnl 1991
Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

7.7.6 Core Logging

Potentially contaminated cores (see Subsection 7.3.2) will be logged out-of-doors within an

exclusion zone.
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8.0
EMERGENCY RESPONSE PROCEDURES

8.1 RADIO COMMUNICATIONS

Field teams will have a method of communicating with both the field office trailer and other
field teams.

A communication center will be established at the W-C field trailer office. This office will be
equipped with telephone communications and shall be attended at all times during operations.

82 EMERGENCY TELEPHONE
The closest accessible telephone during all working hours will be identified by the SSO before
beginning field activities in case communication with the W-C communications center is not

possible. All guard posts have telephones. Emergency telephone numbers will be posted near
the W-C field office telephone.

83 MEDICAL FACILITIES

Telephone numbers for the RFP medical facility are provided below (Building 122, Central
Avenue) (See Figure 8-1):

¢  General Information 966-259%4
e Ambulance Service 966-2911

8.4 EMERGENCY RESPONSE PROCEDURES

The Site Manager, with assistance from the SSO, has responsibility and authority for
coordinating all emergency response activities until proper authorities arrive and assume control.

(6Q)(4008113-I0)(HAS-8)(04/16/91) 8-1
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8.4.1 Fire/Explosion

Fire emergencies will be handled by immediately notifying the fire department Only if a fire
appears to be small and easiy extinguishable, will personnel attempt to control it with fire
extinguishers available in the work area. Otherwise, immediate evacuation of the area 13
indicated. In the event of an explosion, ail personnel shall be evacuated and the fire department
notified No one shall re-enter the area until it has been cleared by explosives safety personnel

8.42 Physical Injury

In case of injuries to personnel, first aid treatment will be 1nitiated immediately by trained
personnel. In case of serious injuries, the vicum will be transported to the Rocky Flats Plant
medical center as soon as possible Minor injuries may be treated on site, but all injured
personnel will be transferred to the nearest recommended medical treatment facility and
examined by trained medical personnel. Victims of serious bites or stings will be taken to the
RFP medical center. In the event that an injured person is contaminated with chemicals or
radionuclides, the person shall be taken to the RFP medical center as soon as possible
Decontamination shall be performed to prevent further exposure only if 1t will not aggravate the

injury Treatment of life-threatening or serious injuries will always be considered first
8.43 Injury Due to Heat

If a person is suffering from heat exhaustion (profuse perspiration, normal body temperature),
the following procedures will be taken:

¢ Remove the person to a cooler, shaded area.

e Guve 8 ounces of Gatorade (if available) every 15 minutes for three or four doses
Drinking water will be used if Gatorade 1s not readily available.

e  Allow the person to rest.

o If the person is suffering from cramps, press warm, wet towels over the cramped area

(0Q)4000-113-39XVIAS-EN04/19/91) 8-3
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A life threatening situation exists and immediate action 1s indicated if a person is suffering from
heat stroke (skin hot and dry, very high body temperature), the following procedures will be
taken:

o Immedistely contact the SSO and request the medical facility be alerted to the

situation.

¢ Cool the victim quickly by soaking the person in cool but not cold water, sponging the
body with rubbing alcohol or cool water, or pouring water on the body.

¢ Transport to hospital for medical attention as quickly as possible.
8.44 Injury Due to Cold
First aid for frostbite consists of the following procedures:

Decontaminate the victim.

¢  Bring the victim indoors and quickly rewarm the affected areas in water between 102°
to 105°F.

o Give victim a warm drink--NOT coffee, tea, or alcohol
e Do not permit the victim to smoke.

o  Keep the frozen parts in warm water or covered with warm cloths for 30 minutes, even
though the tissue will be painful as it thaws.

o Evaluate the injured areas and cover with sterile, soft, dry material
e Keep the victim warm and get immediate medical care.

(60)(4006-115-9)(HAS-8)(04/16/91) 84
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e Do pot rub the frostbitten part.
e Do pot allow blisters to be broken.
« Do not use ice, snow, or anything cold on frostbite.
e Do not use heat lamps or hot water bottles to rewarm the body part.
o Do pot place the affected part near a hot stove.
First aid for excessive exposure to cold (hypothermia) consists of the following procedures:
e  Decontaminate the victim.

e  Bring victim into a warm area as quickly as possible.

¢ Remove wet or cold garments.

e  Dry the person thoroughly.

e  Provide warm, dry clothing or covering.

e  Provide rapid but gentle rewarming.

e  Give victim a warm drink-NOT coffee, tea, or alcohol.
¢ Keep the victim warm and get immediate medical care.

84.5 Emergency Services
Emergency telephone numbers are listed in Table 8-1.

8.4.6 Notification Requirements

Reporting and notification of emergency situations shall be carried out in accordance with
requiremeats in Department of Energy (DOE) Order 5484.1. The Team Leader of the field
team involved will notify the site safety officer who will notfy the appropriate emergency
assistance personnel (for example, fire, police, ambulance) at extension 2911 immediately, and

({4008 11539} HAS-EX00/14/9) 8-5
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then notify the Site Manager. The Site Manager will notfy the EG&G Environmental
Restoration (ER) Program Field Supervisor, PM, and HSE Area Safety Engineer. The
responsibility of the SSO is to implement notfication and reporting requirements of DOE
Order 5484.1.

8.4.7 Spills

Curreat plans do not include handling the types or quantities of materials that, if spilled, would
create a health hazard or generate eavironmental concerns. However, the SSO should be
notified of all chemical spills for a determination of how to clean up and dispose of cleanup
materials. Attachment C provides instructions for managing spills of some matenals that may
be found at RFP.
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TABLE 8-1
EMERGENCY TELEPHONE NUMBERS

Site Health and Safety Officer (303) 966-5874
Gregg Miller

Business Unit Heaith and Safety Officer (303) 740-2700
Mike Sams

WCFS Corporate Manager, Health and Safety (303) 740-2700
Jerry Andersen

24-Hour Installation Health/Safety Coordinator (303) 966-2911

Fire (303) 966-2911

Ambulance (303) 966-2911

Poison Center (303) 629-1123

Security (303) 966-2911

Police (303) 966-2911

THE W-C TRAILER IS LOCATED AT: 901 Contractor’s Pad 1n Trailer No 22

NEAREST MEDICAL
SERVICES ARE LOCATED AT: Buiding 122

Directions:

From the Contractor’s trailer compound, take a northbound street to Central Avenue
and turn left onto Central Avenue: Building 122 will be on the left side and slightly
west of a guard building on the right after approximately 1.25 miles

From the RFP eastern boundary, upon entering RFP off of Indiana Street, you will
be on Central Avenue. Proceed approximately 3.5 miles: Building 122 will be on the
left side.

From the RFP western boundary at Hwy. 93, proceed along the entrance road to just
past the gate, at which time you will be eastbound on Cactus Avenue. Then turn left
onto the first street past Second Street, (Third Street, which 1s not marked) Proceed
up Third Street past Building 125, which is on the left: the next building on the lett
will be the medical facility (Building 122)

(SqX4006115- I HAS-BK/19/91) 8-7
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9.0
LOGS, REPORTS, AND RECORDKEEPING

9.1 GENERAL

Records shall be kept documenting the site safety program. A bound logbook will be used by
the SSO/HST to record resuits of each environmental monitoring event within the exclusion

zone, including those events specified below:

. Radiological
- Ludlum Model 12-1A count rate meter
- Other (specify in log book)
. Ambient Air
- Photoinization detector
. Organic vapor monitor
- Piezobalance
- Anemometer
- Other (specify in log book)

92 PERSONNEL RECORDS

Records shall be kept on each on-site individual. Records include a medical clearance
statement from a qualified physician, fit test, and training documentation. When site safety
meetings are conducted, an attendance sheet must be kept.

93  CALIBRATION RECORDS

All monitoring equipment used for health and safety purposes will be calibrated as suggested
by the manufacturer and records of calibration will be maintained.

9-1
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94 OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION FORM (OSHA Fm)
200

An OSHA Form 200 will be posted in an arez frequented by all subcontractor persoinel. The
SSO will be responsible for maintaining the form.

92
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ATTACHMENT A
NARRATIVE OF WILDLIFE FOUND AT ROCKY FLATS PLANT
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The animal life inhabiting the Rocky Flats Plant (RFP) and its buffer zone consists of species
associated with western prairie regaofu. The most common large mammal is the mule deer, with
an esimated 100-12S permanent residents. Therc are a number of small carnivores, such as the
coyote, red fox, striped skunk, and long-tailed weasel. A profusion of small herbivores can be
found throughout the plant and buffer zone consising of species such as the pocket gopher,
white-tailed jackrabbit, and the meadow vole (U S. DOE, 1980).

Bull snakes and rattlesnakes are the most frequently observed reptiles. Eastern yellow-bellied
racers have also been seen. The eastern short-horned lizard has been reported on the stie, but
these and other lizards are not commonly observed The western painted turtle and the western
plains garter snake are found in and around many of the ponds (U.S. DOE, 1980).

Diseases that are endemic to the front range of the Rocky Mountains and, therefore, on RFP

include: Plague, Rocky Mountain Spotted Fever, and Rabies. Each of those diseases is
associated with one or more mammals inhabiting RFP

(4000115 IYHAS-ANWN/31 /1) A-l
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ATTACHMENT B

CHARACTERISTICS OF RADIOISOTOPES
FOUND IN OPERABLE UNIT NO 2 (OU-2)

@
99

(0a)(4906-113-39)(HAS-TEY(04/11/91)




tieaith & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase I RFVRI 903 Pad Mound, and East Trenches Area, (Operable Unit
2) Rocky Flats Plant Apnil 1991

Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

The DOE Rocky Flats Plant produces “triggers” for nuclear weapons, which involves the
processing and machining of plutonium, as well as the use of beryllium and other materals.
Uranium and other radionuclides are known to be present on the site, either from process
operations or from the disposal of wastes from other facilities.

Normal process releases from this facility are reported to be minimal, aithough there are several
historical incidents that have released sigmificant quantities of contaminants.

Plutonium can spontaneously combust in air, a characteristic which contributed to serious fires
that released plutonium to the environment in 1957 and 1969 In 1969 a glovebox fire resulted
in the release of several kilograms of plutonium to the environment. Analysis of soil samples,
taken mostly east of DOE property, found up to 6 pCi/g on the top centimeter of soil
(background is 0 04 pCi/g) shortly after this fire. In 1974 there was another accidental release

of plutonium to the air.

Starting in 1958, barrels containing used machining fluids were stored outdoors at a location
now called the 903 Pad. Leakage from the barrels was discovered in 1964. By 1968, the last
barrels had been removed and the area was monitored for alpha activity. Levels of up to 135
uCi/g of soil were found, with activity penetrating to 8 inches deep. Rocks were removed from
the area and fill was applied to the storage area, which was then paved. Additional fill was
added to the area surrounding the 903 Pad in 1970 after soil sample analysis revealed greater
than 50 pCi/g of alpha activity.

Other sites on the facility that may be significant contaminant sources include the West Spray
Fields, an area east of the plant used for burial called the East Mounds, the 881 Hillside area,
and the solar evaporation ponds. With the exception of the West Spray Fields, all of these
locations are to the east of the new sanitary landfill sites.

The distribution of radioactive dusts in the environment is driven by prevailing wind patterns
and drainage patterns at the Plant site. Both the prevailing winds and drainage patterns are
west-to-east, with a significant north/south component for prevailing winds. This can be verified

(908113-39)(HAS-B)/2/91) B-1
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by the distribution of radionuclides in the soi as reported by Rocky Flats Plant annual
environmental reports.

Expected concentrations of plutonium near the areas of this work is thought to be approximately
0.05 pCi/gm (0.02 pCi/g [0.04 dis/min/g] is considered background). This level is well below
levels considered hazardous. Reasonable dust control measures in areas containing 0.05 pCi/gm
will provide adequate protection against exposure to plutonium by inhalation.

Elevated levels of plutonium have been measured in various areas in the buffer zone around
the Rocky Flats Plant, primarily to the east of the facility The highest levels of plutonium

measured are to the east and south of the Plant, with the principal source being the 903 Pad
Soils at Indiana Avenue have been found to have an activity of 7.34 pCi/g.

Radionuclides of Concern
Pu®®
The predominant isotope present as an environmental contaminant is Pu®® Major radiations

from this material include the following:

alpha (He?*) 5.16 MeV (88%)
5.11 MeV (11%)

Pu®® emits very little gamma (photons) of low energy, the most important being:
0.052 MeV (0.020%)
Pu? is beta (¢") stable.
The radiation of concern (alpha) is not sufficiently penetrating to penetrate the dead layers of

the skin, which means Pu®? is not an external hazard. However, it is very important to avoid

(690811539 HAS-B)00/24/98) B-2
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. inhalation or ingestion of this material, as alpha radiation may be very damaging from within
the body.

) Amz“
| Am?*! is a contaminant of weapons-grade plutonium, present at less than 20% of the
concentration of Pu*®. Major radiations from this material include the following:

alpha (He?*) 549 MeV (85%)
544 MeV (13%)

Am?! emits some gamma (photons) of low energy, the most important being:

0.060 MeV (36%)

Am! is beta stable.

‘The radiation of concern (alpha) is not sufficiently penetrating to penetrate the dead layers of
the skin, which means Am?4! is not an external hazard. However, it is very important to avoid
inhalation or ingestion of this material, as alpha radiation may be very damaging from within
the body.

Uzas

UBS is also known to be present in some soils at this site. U5 is normally present as 0.7
percent of the total uranium present. Major radiations from this material include the following:

alpha (He?* 4.58 MeV (8%)
4.40 MeV (57%)
437 MeV (18%)

Gamma emissions are principally due to the presence of thorium daughter radiations, the most
important being:

(A 115-39)(HAS-B)(W/24/91) B-3
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0 143 MeV (11%)
0185 MeV (54%)
0204 MeV (5%)

U is beta stable.

The radiation of concern (alpha) is not sufficiently penetrating to penetrate the dead layers of
the skin, which means UPS is not an external hazard. However, it is very important to avoid
inhalation or ingestion of this material, as alpha radiation may be very damaging from within
the body. At concentrations much higher than are expected to be present at this site, U235 can
be an external hazard from daughter gamma emissions.

yss
U8 js also known to be present in some soils at this site. U8 js normally present as 99 276
percent of the total uranium present. Major radiations from this material include the following:

alpha (He?*) 420 MeV (75%)
4.15 MeV (25%)
437 MeV (18%)

Gamma emissions are principally due to the presence of daughter radiati inci
tions, principally from
ThZ4 and Pa®ém, "

(e) 0.030 MeV
0.043 MeV

The radiation of concern (alpha) is not sufficiently penetrating to penetrate the dead layers of
the skin, which means U is not an external hazard. However, it is very important to avoid
inhalation or ingestion of this material, as alpha radiation may be very damaging from within

(4008115 39)HAS-BYW/24/91) B4
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the body. At concentrations much higher than are expected to be present at this site, U8 can
be an external hazard from daughter gamma emissions. The beta emissions are not sufficiently
energetic to penetrate the outer (dead) layers of skin.
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Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase II RFI/RI 903 Pad Mound, and East Trenches Area (Operable Unit
2) Rocky Flats Plant Apnl 1991

Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

i

ATTACHMENT C

CHARACTERISTICS OF NONRADIOACTIVE
HAZARDOUS SUBSTANCES FOUND IN OPERABLE UNIT 2 (OU2)

NOTE The reader should keep in mind that a materal safety data sheet for a given
substance provides information concerning the substance in a relatively pure form
and that the substances that may be encountered during this project will be at very
low concentrations from the view point of significant occupational exposures
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NO. 410

SECTION VI. HEALTH HAZARD INFORMATION TLV S ppm (skin) (See Sect. 11)

Carbon tetrachloride 1s h oxic and irritacting by ¢ d 4in
. J.c:hai dose is i-io -19?' H ic toxic dy s : .Eior%'uﬁf“‘ 1223:290 .%385532 g;'"
result in CNS depression and/or gastrointestinal symptoms® It 4s drritating to skin

and eyes. Eye contact o st effects ¢ rod vi disturbanc ha
blind :pon.ymrrwzn; J auul hcld. ete. n ’s&h“émi‘éﬁ can ‘c"auu ::tu:::i &
3.7 .

nﬂmy 2 ﬁ\'rct damage can occur from u;ggt l:utc or chronic exposure. It 1s asupectcj

carcinogen in humans. :
Eye Contsct: TFlush eyes with rumning water 7ot 15 minutes, including under the eyelid
t medical help 4f irritation persists or vhen visusl disturbances occur.

Skin Contact: Remove contaminated clothing promptly. Wash exposed skin vith soap and
vater. éz medical help for repeated or';rou exposures.
ation: Remove to fresh air. Rastore and/or support bresthing; have qualified

ers dminister © if geedead. Get medical .
14 og ‘ Cgu:a:t ) yii‘ém ?:r gastric lavage. ?t Pudteu help and advice is not

readily available, give water to drink and induce vomiting.)
*Als0 cardic arrhycthaias.

SECTION VIl. SPILL, LEAK, AND DISPOSAL PROCEDURES

Rotify safety personnel vhen large spills occur. Evacuate area. PFrovided maxisum ex-
haust ventilation. Clean-up personnel must use protection against contact and in-

halation (sce Sect.VIIl). Contsin spill; pick up liquid for disposal. Small spills
and residues can be absorbed on paper, vermiculite, ete. and allowed to evaporste in
a hood. Prevent release of CCl, to surface vater or sevars. Spills or discrsrges if

gl‘-ﬂrtwuu of 5000 1b or more (proposed RQ* is 1000 1b) must be reported to U.S. Governd

DISPDSAL: Consider recovery and reuse, if feasible. Scrap may be burned in approvad,
with scrubder or it may be disposed of as hazarcous

high ur{?uuugc 13:1?"1:}0_ 0 p
!aau i $ num cr’ a“gr“‘ d.a Og. ?pmt egreasing solvent under RCRA). Tollow
(eportadic Quantity.,

SECTION Vi1, SPECIAL PROTECTION INFORMATION
. Provids general and locsl exhaust ventilation to meet TLV. EIxhaust hoods need 100 1is

min. face velocity. Ventilate sumps and lov lying areas. Use air-supplied or self-
contained respirators sbove TLV, with full face pisce above 100 ppm.
PVA or neoprene gloves and protsctive clothing needed to prevent skin comtact.
safetv goggles and/or face shield for eye protection.
An eyevash station and chemicsl safety shower should be readily accessible.
Provide preplacenent and tvice & yesr medical exams. Workers with obesity, disbetes,
alcoholism or pulmonary problems should have a physician's approval before vorking
vith CCl;. Retain medical vecords for 30 years after termination of employment.
Provide training to those exposed to CCl; in the workplace. Monitor vapor levels in

the vorkplacs.

hear

SECTION I1X. SPECIAL PRECAUTIONS AND COMMENTS

store in closed containers in & €oo0l, 4ry, wvsll-ventilated, lov fire-risk area.
Protect containers against physical damags. Keep svay from sources of haat,
direct sunlight, and incompatible materials (see Sect. V). Prevent exposure of
vapors to high temperature to prevent deccmposition to toxic and corrosive gases and
vapors. No ssoking in areas vhere vapors may be present.

Prevent contsct with the skin or eyes. Aveid exposure to vapors. Use good personal

cc 4.'3::21“ is markedly increased by the oyt:cuiutc effects of slecohol. hcglao:-
sgcion = -

- sible, substitute a less hult;ou; -;;v;ut {
TA SOUR :1-12,18,16,21-26,31,37,38, 4] . )
URCE(S) CODE: 1-12,15,1 ’ ’ APPROVALS : ::g Q'm 1 'y ,
L 2 X R A RV WK K & " JF° ¥ _ 2R __ N -
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Occupational Health Guideline for
1,1-Dichloroethane

INTRODUCTION

This gudeline is intended a3 s source of information for
employees, employers, physicians, industrial hygpenists,
and other occupational bealth professionals who may
have a need for such informatioa. It does not attempt to
present all data, rather, it presents pertinent information
and data 1n summary form.

SUBSTANCE IDENTIFICATION

¢ Formula: CH,CHCl,

¢ Synonyms: Asymmetrical dichloroethane; ethylidene
chlonde, 1,1-ethylidene dichlonde

¢ Appearance and odor: Coloriess iquid with a chloro-
form-like odor

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA staandard for 1,1-dichloroethane is
100 parts of 1,1-dichioroethane per million parts of air
(ppm) averaged over an eight-hour work shift. This
may also be expressed as 400 milhgrams of 1,1-dschlor-
oethane per cubic meter of air (mg/m®). The Amencan
Conference of Governmental Industnal Hygienusts has
recommended for 1,1<dichloroethane s Threshold
Lumit Value of 200 ppm.

HEALTH HAZARD INFORMATION

* Routes of exposure
1,1-Dichloroethane can affect the body if it is inhaled or
if 1t comes 1n contact with the eyes or skin. It can also
affect the body if it is swallowed.

¢ Effects of overexposure

1. Shorrierm Exposure: Bresthing 1,1-dichloroethane
vapor msy cause drowsiness and unconsciousness. It
mught also cause damage to the hver, kidneys, and
Jungs. Splashing the liquid in the eyes may cause
imuon

2. Long-term Exposure: Prolonged, confined, or repest-
ed skin contact with 1,1-dichloroethane can produce a
shight burn.

3. Reporting Signs and Symptoms: A phyncian should be
contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure to 1,1-
dichloroethane.

¢ Recommended medical surveillance

The following medical procedures should be made
availsble to each employee who is exposed to 1,1-
dichloroethane at poteatially hazardous levels

1. Initial Medical Screeming: Esmployees should be
screened for history of certain medical conditions
(isted below) which might place the employee at
increased nsk from 1,1-dichloroethane exposure.

—Skin disease’ 1,1-Dichloroethane can cause derma-
utis on prolonged exposure. Persons with pre-existing
skin disorders may be more suscepuble to the effects of
this agent.

—Liver disease: Although 1,]1-dichloroethane is not
known as s liver toxin in humans, the importance of this
organ in the biotransformation and detoufication of
foreign substances should be considered before expos-
ing persons with impaired liver function

—Kidney disease: Although 1,1-dichloroethane 15 not
known as s kidney tozin in humans, the importance of
this organ in the elimination of toxic substances jusufies
special connderation in those with impaired renal func-
ton.

~Chronic respiratory disease: In persons with im-
paired pulmonary function, especully those with ob-
structuve airway diseases, the breathing of 1.1-dichlor-
oethane mught cause exacerbation of symptoms due to
its imitant properties.

& Periodic Medical Examination: Any employee devel-
oping the sbove-listed conditions should be referred for
further medical examination.

* Summary of toxicelogy
1,1-Dichioroethane vapor is a narcouc. Rats exposed to
32,000 ppm for 30 minutes did not survive. The most
consistent findings 1 antmals exposed to concentrations

These recommaendations refiect good industria! hygiens and medical surveiiance practices and their impiementation will

233151 1N achieving sn effeciive occupstons! health progra

m. However, they may not be suticcent 10 acheve compliance

with ali requwements of OSHA regulations.

U.S DEPARTMENT OF HEALTH AND MUMAN SERVICES
Pubiic Hastth Servce  Centers tor Disesse Controt
Natons! institute for Occupationa! Safety and Health
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. of above 2,000 ppm fur up to 7 hours were pathologic
changes in the kidney and hver, and at much higher
concentrations, near 64,000 ppm, damage to the lungs as
well. Repeated daily exposure of seversl species of
ammals to 1,000 ppm resulted in no pathologic or

atologic changes. The liquid applied to the intact or

,Aed skin of rabbits produced slight edema and very

ight necrosis after mix daily apphcations. Instilled in
the eyes of rabbits there was immediate, moderat2
conjunctival imitation and swelling which subnded
within 3 week. There have been no reported cases of
human overexposure by nhalation; prolonged, con-
fined, or repested skin contact can produce a slight

bumn. "
CHEMICAL AND PHYSICAL PROPERTIES
¢ Physieal data

1. Molecular weight: 99

2. Boiling pont (760 mm Hg) 57.3C(135F)

3. Specific gravity (water = 1) 1.2

4. Vapor density (air = 1 at boiling pomnt of 1,1-
dichloroethane): 3 4

S. Melungpoint =96 7C(~142F)

6 Vaporpressure 31 20C (68 F). 182 mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F)
LessthanO |

8. Evaporation rate (butyl acetate = 1) 11 6
* Resctivity

1. Conditions contnbuting to instabality: Heat

2. Incompatibihities: Contact with strong oxidizers

v cause fires and explosions. Contact with strong
,.na will cause formation of flammable and toxic
etaldehyde gas.

3. Hazardous decomposition products: Toxic gases
and vapors (such as vinyl chionde. hydrogen chlonde,
phosgene. and carbon monoxide) may be released 1n a
fire mvoiving 1.1-dichloroethane

4 Specual precsutions: l.l-Dichloroethane wall
sttack some forms of plastics. rubber, and coatings
* Fismmability

! Flashpoint: =8.5 C (17 F)(closed cup)

2 Autoigmtion temperature. Data not svailable

3. Flammable hmits n asr. % by volume: Lower: 5.9;
Upper- 15.9
4 Esxunguishant Foam, dry chemical. carbon diox-

ide

® Warning properties

The ATHA Hygienic Guide reports that 1,1-dichloroeth-
sne has a disunctive, easily recognizable odor at the
TLV.

1.1-Dichloroethane 13 not known 10 be an eye rrratant.

MONITORING AND MEASUREMENT
PROCEDURES
e General

asurements 10 determine employee exposure are best
en so that the average eight-hour exposure 1s based

\\2 1,1-Dichicroethane

on a single eight-hour sample or on two four-hour
samples Several short-ume iterval samples (up to 30
minutes) may aiso be used 10 determine the average
exposure Jevel Air samples should be taken in the
employee’s breathing zone (aur that would most nearly
sepresent that inhaled by the employee).

* Method

Sampling and analyses may be performed by collection
of vapors using an adsorption tube with subsequent
desorption with carbon disulfide and gas chromatogra-
phic analysis. Also, detector tubes cerufied by NIOSH
under 42 CFR Part 84 or other direct-reading devices
calibrated to messure 1,1-dichloroethane may be used.
An anslytical method for 1,1-dichloroethane is in the
NIOSH AManual of Analytical Methods, 20d Ed4., Vol. 2,
1977, available from the Government Pnnting Office,
Washington, D.C. 20402 (GPO No. 017-033-00260-6)

RESPIRATORS

e Good industnal hygiene pracuces recommend that
engineering controls be used to reduce environmental
concentrations (o the permussible exposure level How-
ever, there are some exceptions where respirators may
be used to control exposure Respirators may be used
when engineenng and work practice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require eatry into tanks or closed
vessels, and in emergency situstions. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Health Admmstration (formerly Mining Enforce-
ment and Safety Administration) or by the Natonal
Insutute for Occupationa! Safety and Health.

¢ [naddition to respirator selection, a complete respira-
tory protection program should be msttuted which
includes regular trammng, mantenance, nspection,
cleaning, and evaluauon

PERSONAL PROTECTIVE EQUIPMENT

¢ Employees should be provided wath and required to
use impervious clothing, gioves, face shields (eight-inch
mmmum), and other appropriate protecuve clothing
necessary to prevent repeated or prolonged skin coatact
with hquid 1,1-dichloroethane.

® Clothmg wet with hiquid 1,1-dichloroethane should
be placed 1n closed contamers for storage untl 1t can be
discarded or until provision 13 made for the removal of
l.1-dichloroethane from the clothing If the ciothing 15
to be laundered or otherwise cleaned 1o remove the 1,1-
dichloroethane, the person performing the operation
should be informed of 1.1-dichloroethane’s hazardous
properues.

* Any ciothing which becomes wet with hqud 1,1-
dichloroethane should be removed immediately and not

September 1978
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reworn untl the 1,1dichloroethane is removed from
the clothing

* Employees should be provided with and required to
use splash-proof safety goggies where hquid 1,1-dich-
loroethane may contact the eyes.

SANITATION

¢ Skin that becomes wet with liquid 1,1-dichloroethane
should be immediately washed or showered with scap
or muld detergent and water to remove any 1,1-dichior-
octhane.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure 10 1,1-dichloroethane may occur and
control methods which may be effective in each case:

Operation Controls
Use as dewaxer of General dilution
mineral olis; extractant ventilgtion; local
for heat-sensitive exhaust ventiigtion;
substances personal protective
equipment
Use as a fumigant General dilution
ventilation of work area;
personal protective
equipment
Use in manufacture of General diiution
vinyl chionde by vapor ventilstion; joca!
phase cracking: use in exhaust ventilation;
manufacture of high persona! protective
vacuum rubber and squipment

sikcon grease; use as a
chemucal intermediate

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first axd or medical asmstance.
¢ Eye Exposure

If 1,)-dichioroethane gets into the eyss, wash eyes
inmediately with large amounts of water, lifting the
lower and upper lids occanionslly. Get medical atten-
tuion immediately Contact lenses should not be womn
when working with this chemucal.

¢ Skia Exposure

If 1,1-dichloroethane gets on the skin, promptly flush
the contaminated skin using sosp or mild detergent and
water. If 1,1-dichloroethane sosks through the clothing,
remove the clothing immediately and flush the skin
using soap or mild detergent and water If wntation
persists afier washing, get medical sttention

* Bresthing

1f a person bresthes in large amounts of 1,1-dichloroeth-
ane, move the exposed person to fresh air at once. If
breathing has stopped. perform amficial respiration

Septembder 1978

Keep the affected person warm and at rest. Get med;cal
attention as soon as possible

® Swallowing

When [,1-dichloroethane has been swallowed, get
medical attention immediately If medical atiention s
not unmediately available, get the afficted person 10
vomut by having him touch the back of his throat wath
his finger or by giving him syrup of ipecac as directed
on the package. Tius non-prescnption drug 1 availsble
at most drug stores and drug counters and should be
kept with emergency medical supplies in the workplace.
Do not make an unconscious person voaut.

* Rescae

Move the affected person from the harardous exposure.
If the exposed person has been overcome, notify some-
one else and put into effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the facility's emergency rescue procedures and
know the locstons of rescue equipment before the need
arises. .

SPILL, LEAK, AND DISPOSAL
PROCEDURES

* Persons not weanng protecive equipment and cloth-
mg should be restncted from areas of spills or leaks untl
cleanup has been compieted

e If 1,1dichloroethane 1 spilled or lesked, the follow-
ing steps should be taken:

1. Remove all ignstsion sources.

2. Ventilate area of spill or leak.

3. For small quantities, absorb on paper towels. Evapo-
rate in a safe place (such as & fume hood). Allow
suffioent time for evaporating vapors to completely
clear the hood ductwork. Burn the paper in & suitable
locauon away from combustible matenals. Large quan.
tiies can be reclaimed or collected and stomized 1n s
suitable combustion chamber equipped with an appro-
prate effiuent gas cleaming devace. 1,1-Dichloroethane
should not be allowed 10 enter a confined space, such as
8 sewer, because of the possibiity of an explomon
Sewers designed 10 preclude the formation of explosive
concentrations of 1,1-dichloroethane vapers are permt-
ted.

¢ Waste disposal method:

1.1-Dichloroethane may be disposed of by atomnng m
8 sustable combustion chamber equipped with an appro-
pnate eflluent gas cleaning devace.
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RESPIRATORY PROTECTION FOR 1,1-DICHLOROETHANE
Condition Minimum Respiratory Protection®
Required Above 100 ppm
Vapor Concentration
1000 ppm or less Any chermics! cartndge respirator with an organic vapor carindge(s)
Any supplied-air respirator.
Any self-contained breathing apparatus
«000 ppm or less A gas mask with a chin-style or & front- or back-mounted organic vapor canister.
Any supphed-gir resprator with a full faceprece, heimet, or hood
Any seli-contained breathing apparatus with a full facepiece.
A Type C supphed-gir respirator operated in pressure-demand or other positive
pressure or continuous-flow mode
Greater than 4000 ppm or Seli-contaned bresthng apparatus with a full facepiece operated in pressure-
entry and escape from demand ot other posiive pressure mode
unknown concentrations
A combmation resprrator which includes a Type C supplied-air respirator with &
full faceprece opersted in pressure-demand Or other positive pressure or conting-
ous-fiow mode and an awdliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.
Fre Fighting Self-contaned breathung apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.
Escape Any gas mask provding protection against organc vapors

Any escape stii-contaned breathing apparatus

*Only NIOSH-approved or MSHA-approved equipment should be used.

\\ 4 1,1-Dichioroethane
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1,1-0ICHLOROETHYLENEL

Summary

I.I-Dichloroothglonc caused kidney tumors (male mice only) and

leukenia in one study of mice exposed by inhalation to
1,1-dichloroethylene. The results of other studies were equivocal or

negative. 1,1-Dichloroethylene is mutagenic, and has caused adverse
reproductive effects when administered to rats and rabbits by
inhalation. Chronic exposure causes liver damage, and acute exposure

to high doses produces nervous system damage.
CAS Number: 75-35-4
Chemical Formula: CﬂZCC12

IUPAC Name: 1,1-Dichloroethene

Important Synonyms and Trade Names; Vinylidene chloride, VDC,
1,1-dichloroethene, 1,1-DCE

Chemical and Physical Properties
Molecular Weight: 96.94

Boiling Point: 37°C

Melting Point: -122.1°C

Specific Gravity: 1.218 at 20°C

Solubility in Hater: 400 g/liter at 20°C

1/ U.S. Environmental Protection Agency, Office of Haste Program
Enforcement. September 1985. Chemical, physical, and biological
propercies of compounds present at hazardous waste sites. A Final
Report Prepared by Clement Assoclates, Inc., Arlington, Virginia.



Solubility in Organics: Sparingly soluble tn alcohol, ether, acetone,
bonzcn‘. and chloroform

Log Octanol/Hater Partition Coefficlent (Kow): 1.84 (Mabey et al.
1981) Estimated

Soi1/ater Partition Coefficient (Koc):

239 Lyman et a). (1982) Eqn 4-8 (log Koy = 1.84)
78 Lyman and Loreti (1987) (log Koy = 1.84)
65 USEPA (1%862)

Bioconcentration factor:
20.2 Davies and Dobbs (1984) Eqn C (log Koy = 2.18)
26.7 Lyman et al. (1982) Eqn 52 (log Koy = 2.18)
30.9 Davies and Dobbs (1984) Eqn B (log Koy = 2.18)

Vapor Pressure: S00 amm Hg at 20°C
600 mm Hg at 25°C (USEPA 1886a)

Vapor Density: 3.2§

Henry's Law Constant: 3.4 x 1072 atmem°/mole (USEPA 1986a)

Iransport and fafe

Volatilization is likely to be the primary transport process for
1.1-dichloroethylene (VDC), and 1ts subsequent photooxidation in the
atmosphere by reaction with hydroxy! radicals {s the predominant fate
process. The half-1ife of 1,1-dichloroethylene in wvater is estimated

to be between one and six days (USEPA 1984).

A range of estimated soll-vater partition coefficlients (Koc) is
reported above and indicates that sorption of 1,1-dichloroethylene to
soils/sediments and dissolved organic matertal will occur. Paviou
(1980) estimates that sorption of volatile organic compounds will range
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from low to moderate. The combined water solubility and low organic
partitioning of 1,1-dichloroethylene suggests that this compound will
exhibit some degree of ervironmental mobility.

A range of estimated bloconcentration factor (BCFs) for
1,1-dichloroethylene.is also reported above. ASTM (1985) {ndicates
that chemicals with bloconcentration factors less than approximately
100 have low potential for causing harm to wildlife and human health
via blomagnification of residues up food chains. The magnitude of the
concentration factors suggests that appreciable bioconcentration or
biomagnification of 1,1-dichloroethylene residues s not likely to

occur.

Health Effects

1,1=Dichloroethylene caused kidney tumors in male mice and leukemia
{n both males and females when exposed by inhalation. Equivocal
results were obtalned in other {nhalation studies. Negative results
were obtained in cancer studies with rats and mice following oral
exposure or in hamsters following inhalation exposuyre. 1,1-Dichloro-
ethylene has been classified according to EPA's Proposed Guidelines for
Carcinogen Risk Assessment in EPA's Group C (possible human carcinogen)
based on 1imited evidence In animals and inadequate evidence in humans

(USEPA 1985).

1,1-Dichloroethylene was mutagenic 1n several bacterial assays.
1,1=-Dichloroethylene did not appear to be teratogenic but did cause
embryotoxicity and fetotoxicity when administered to pregnant rats and
rabbits by inhalation. Chronic exposure to oral doses of 1,1-dichloro-
ethylene as lov as S mg/k9/day caused liver changes 1n rats. Acute
exposure to high doses causes central nervous system depression.
Neurotoxicity has not been associated with low-level chronic exposure.
The oral Lcso value for rats and mice are 1,500 and 200 mg/kg,

respectively.



Joxicity to Wild1ife and Domestic Animals

. 1.1-Dichloroethylene is not very toxic to freshwater or saltwater
species, with acute LCSO values generally ranging from 80 to 200
mg/11ter (USEPA 1980). A chronic study tn which no adverse effects
were observed indicated that the acute-chronic ratio was less than 40.
A 13-day study reporting an Lcso of 29 mg/1iter indicated that the
acute-chronic ratto for 1,1-dichloroethylene s greater than 4.

No reports of the toxicity of 1,1-dichloroethyiene to terrestrial
wildlife or domestic animals were found in the literature reviewed.

Regulations and Standards

. Ambient Water Quality Criteria (USEPA 1986b).

Aquatic Life (Freshwater)

. The available data are not adequate for establishing criteria.
However, EPA does report the lowest values known to cause toxicity

in aquatic organisms.

Acute toxicity: 11,600 pg/liter
J Chrontc toxicity: No avatlable data

Aguatic Life (Saltwater)

Acute toxicity: 224,000 pug/liter
Chronic toxicity: No avatlable data



Human Health

Due to the carcinogenicity of 1,1-dichloroethylene the ambient
water criterion is set at zero. However, estimates of the
carcinogenic risks assoclated with lifetime exposure from ingestion
of contaminated wvater and contaminated aquatic organisas are:

Risk Concentration
10°3 . 0.33 pg/liter
1075 0.033 pg/liter
10”7 0.0033 pg/liter

National Primary Drinking Water Standard (USEPA): 0.007 mg/1iter
(40 CFR Part 141)

CAG Potency Slope for Inhalation Exposure (USEPA 1989) = 1.2

(mg/kg/day)™!

CAG Potency Slope for Oral Exposure (USEPA 1989) = 0.6 (mg/kg/day)™!

Dy Nalue

The DT value 1s defined as that contaminant intake rate
(mg/kg/day) that should not induce an adverse effect to human health or
should not pose a risk of cancer occurrence greater than a

predetermined visk level.

For oral and inhalation exposures to 1,1-dichloroethylene, the Dy
value 1s based on the USEPA Cancer Assessment Group's cancer potency
slopes. The cancer potency slopes are intended to be a plausidle upper
bound of the potency of a carcinogen in inducing cancer at low doses.
Calculation of a D& using a cancer potency slope requires selection
of an acceptable cancer risk level. A range of risk levels from 10'4



. to 10'7 will be considered for all carcinogens, therefore a range of
. Dy values s presented. Derivation of the tnhalation Oy value for
! 1.1-dichloroethylene is as follows:

0, « __Risk Level

T

Potency Slope (nglkglday)"
1x10™*

1.16 (uglkg/dly)'l

- 8.6 x 10”5 mg/kg/day

For oral exposure to 1,1-dichloroethylene, the DT value s also
based on the USEPA Cancer Assessment Group‘s cancer potency estimate.
Derivation of the oral Oy value fs as follows:

O « —Risk Level

. Potency Slope (aglkglday)"

_lx 10t
0.6 (mg/kg/day)™!

e 1.7 x 1074 ng/grday

The range of inhalation and oral °T values for 1,l-dichloroethylene
is presented below.

Oral Inhalation

Bisk (evel  Dy.(mo/ke/dav) Dy (mo/ko/dav)
1074 1.7 x 107 8.3 x 10°5
1075 1.7 x 1075 8.3 x 1076
10°6 1.7 x 10°6 8.3 x 1077
107 1.7 x 1077 8.3 x 1078

@
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SECTION VI HEALTH HAZARD INFORMATION TV S mg/m® (See Sect II)

[The low vapor pressure of this material essentially eliminates acute inhalation hazard
unless the liquid is heated or misted. The TLV has been established to prevent inhaling
of excessive levels of airborne DEHP which can cause nausea and be irritating to mucous
uembranes and the respiratory tract. Eye contact with liquid or mist is irritacing.
ingestion can cause abdominal cramps, nausea, and diarrhea. Excessive skin contact can
be irricating. (Rabbit, skin, LDSO 25g/kg)
F1RS] AlD.
Eye Contact Flush eyes with running water for 15 minutes, including under eyelids. Get
medical help 1f irritation persists.
Skin Contact. Wash exposed areas well with soap and water. Get medical help 4f irri-
tation persists or if large areas of the body are affected. Remove contaminated

clothing promptly.
inhalacion- Remove to fresh air. Support breathing if necessary. Ger medical help.

heep varm and at rest. 4

1 [}
SECTION ViI SPILL, LEAK AND DISPOSAL PROCEDURES

Contain spill and pick up with absorbent solid, rags, or paper for disposal by burning.
Prevert losses into the environment whenever possible. Do not send to sewer. (DEHP
degrades in fresh water sediments under aerobic conditions, half life about 14 days.
It does not degrade under anaerobic conditions. It is readily concentrated by

aguatic organisms.) Clesn up trace residues with water and detergent

DISPOSAL: Scrap material can be disposed of by controlled incineration Mix liquid
““scrap with a more flammsble solvent and spray into incinerator's firebox.

Follow Federal. State, and Local regulations.

SECTION Vil  SPECIAL PROTECTION INFORMATION

Us¢ general ventilation, combined with local exhsust ventilation (especially when
material is heated or misted) to meet the TLV requirements. For nonroutine and emer~
gencv conditions where the TLV is exceeded, use an approved air-supplied mask or
organic canister respirator for protection against mist and vapors.

Lse rubber gloves and apron to avoid repeated or prolonged contact with liquid and safety
flasses or goggles to avoid eye contact by splashing. Depending on how the material is
used a1d conditions of use, additional body protection may be desirable.

Eyewash fountain and safety showars should be available to areas of use and handling.
VE4dP contaminated clothing should be removed and laundered before reuse.

SECTION IX SPECIAL PRECAUTIONS AND COMMENTS

Store in a ventilated srea swsy from oxidizing agents and sources of heat or ignition.
Tollow good hygienic practice to avoid chronic effects. Wear clean work clothing.

Avoid prolonged or repeated contact with 1iquid and inhalation of mist or vapors. Do
not eat or smoke in areas where this material is used or stored. Wash exposed skin areas
after working with this material and before using restroom facilities, eating or smoking

Do not take internally.

DATA SOURCE(S) CODE 1-12,14,23,38,47

2
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DIPHENYLNITROSAMINE

CAS RN: 86306 NIOSH # JJ 9800000
mf: Ci2H10N20, mw: 198 24

Green crystals. mp: 144°.

SYNS:
DIPHENYLNITROSAMIN (GER- N-NITROSODIFENYLAMIN
MAN) (CZECH)
NC1-C02880 N-NITROSODIPHENYLAMINE
TOXICITY DATA: 3 CODEN:
eye-rbt 500 mg/24H SEV 28ZPAK - 134,72
mma-mus:lym 100 mg/L/4H MUREAY 59,61,79
cyt-ham:for 30 mg/L/48H MUREAY 48,337,77
sce-ham for 100 umol/L INCIAM 58,1635, 77
orl-rat TDLo: 140 gm/kg/2Y-C-CAR  NCITR®* NCI-OG-TR-
164,79
skn-mus TDLo:800 mg/kg/20W- EJCAAH 16,695,80
I:'ETA
orl-rat TD:170 gm/kg/2Y-C CAR NCITR®* NCI-CG-TR-
164,79
orl-rat LD50: 1650 mg/kg 28ZPAK - 14,72
ori-mus L.DS0:3850 mg/kg GTPZAB 10,60,66

NCI Carcinogenesis Bioassay Completed; Results Posi-
tive: Rat (NCITR* NCI-CG-TR-164,79); Negativer
Mouse (NCITR* NCI-CG-TR-164,79). Reported
in EPA TSCA Inventory, 1980. EPA TSCA 8(a) Pre-
liminary Assessment Information Proposed Rule
FERREAC 45,13646,80.

THR: MUT data. An eye irr. An exper CARC, ETA.
MOD orl

Fire Hazard: Dangerous, when exposed to heat or flame
or by chemical reaction.

Disaster Hazard: Dangerous; when heated to decomp it
emits highly tox fumes of NO;; can react vigorously
with oxidizing matenals.
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Occupational Health Guideline for
Tetrachloroethylene*

INTRODUCTION

Thus gwdeline is intended as a source of information for
employees, employers, phyncians, industnal hypenists,
and other occupational heaith professionals who may
have a need for such informaton. It does not attempt to
present all data; rather, it presents pertinent information
and dats in summary form.

SUBSTANCE IDENTIFICATION

¢ Formula: CCl; = CCl,
e Synonyms Perchloroethylene; perchlorethyiene; te-

trachlorethylene; perk
o Appearance and odor. Coloriess liquid with an odor

like chloroform or ether.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for tetrachioroethylene 1s
100 parts of tetrachloroethyiene per million parts of air
(ppm) averaged over an eight-hour work shifl, with-a
cetling level of 200 ppm and a maximum ascceptable
peak of 300 ppm for § minutes in any three-hour penod.
NIOSH has recommended that the permusaible expo-
sure limit be reduced to 50 ppm (339 mg/m?) aversged
aver a work stuft of up 10 10 hours per day. 40 hours per
week. with a ceiling level of 100 ppm (678 mg/m?)
averaged over a 1S-minute penod. The NIOSH Critera
Document for Tetrachioroethyiene should be consuited
for more detailed informaton.

HEALTH HAZARD INFORMATION

¢ Routes of exposure
Tetrachioroethyiene can affect the body if i is inhaled.

or if it comes 1n contact with the eyes or skin. §t can also
affect the body if it is swallowed.

¢ Effects of oversxposure
1. Short-term Esposure: Tetrachioroethylene may cause

headache, nauses, drowmness, dixziness, incoordins-
tion, and unconsciousness. It may also cause irritstion of

the eyes, nose, and throst and flushing of the face and
neck. In addinon, it might cause liver damage with such
findings as yellow jaundice and dark unne The liver
damage may become evident several weeks after the

exposure.
2 Long-term Exposure Proloaged or repested overex-
posure to hiquid tetrachloroethylene may cause irnta-
tion of the skin. It might also cause damage to the hiver
and kidneys.

3. Reporting Signs and Sympeoms: A physician should be
contacted 1If anyone develops any signs or symptoms
and suspects that they are caused by exposure to
tetrachloroethylene.

¢ Recommended medical surveiliance

The following medical procedures should be made
avalable 10 each employee who 13 exposed to tetrach-
loroethylene at potentally hazardous levels

1. Inuial Medical Examination:

—A complete history and physical examunsuon. The
purpose is to detect pre-existing conditions thst might
place the exposed employee at increased risk, and to0
establish a baseline for future health monitonng. Exsm-
naton of the liver and the cardiovascular and neuro-
Jogical systems should be stressed. The skin should be
examined for evidence of chromc disorders.

~Liver function tests: Tetrachloroethylene may
cause hiver damage A profile of hiver funcuon should be
obtuned by using a medically acceptable array of
biochemical tests.,

~Unnalysis: Since kidney damage hass also been
observed from exposure, 8 uninalysis should be obtained
to include st munimum specific gravity, slbumua, gly-
cose, and & microscopic on centnfuged sediment.

& Periodic Medical Examination: The aforementioned
mﬂl exammations should be repeated on an annual
* Summary of toxicology

Tetrachloroethylene vapor is s aarcotic. Rats did not
survive when exposed for longer than 12-18 aunutes to
12,000 ppm; when exposed repestedly to 470 ppm they
showed lLiver and kidney injury. Cardiac arrhythmias

These recommendatons reflect good industris! hygiene and medical survellance practices and their implementation wil
assist i achieving an effective occupstionsl hestth program. However, they may not be sufficient 10 actveve comphance
with all requuements of OSHA reguiations.

US DOEPARTMENT OF HEALTN AND NUMAN SERVICES
Public Meaith Service  Centers tor Desase Conwrol
Natonal instnute for Occupstions! Satety and Heshh

Seplember 1976

U.S. DEPARTMENT OF LABOR
Ocaupauonat Ssfety and Health Agmausirauon



attributed to sensitization of the myocardium to epin-
ephrme have been observed wath certain other chlorn-
ated hydrocarbons, but exposure of dogs to concentra-
\1s of 5000 and 10,000 ppm tetrachloroethylene did
roduce this phenomenon. Four human subjects
unable to tolerate 5000 ppm in 8 chamber for 6
They expenenced verugo, nausea, and mental
confusion dunng the 10 mmutes following cessation of
exposure. In an industnal exposure to an average con-
centration of 275 ppm for 3 hours, followed by 1100
ppm for 30 minutes, a worker lost consciousness; there
was spparent clinical recovery | hour after exposure
but the monitored concentration of tetrachloroethylene
in the patient’s expired air diminished slowly over a 2-
week period. Long-term industrial exposures have been
reported (0 cause various neuropathies, such as aumb-
pess, trembling, neuntis, and defects of memory.
Dunng the second and third post-exposure weeks, the
results of liver function tests became abnormal, suggest.
ing that acute exposure had had s significant effect upon
the liver. Other instances of hiver injury following
industnal exposure have been reported. Other effects on
bumans of inhalstion of various concentrations are as
follows: 2000 ppm, mild narcosis within S minutes; 600
ppm, sensation of numbness around the mouth, dizzi-
ness, and some incoordination after 10 munutes. In
human expenments, 7-hour exposures at 100 ppm result-
ed in mild irntation of the eyes, nose, and throst;
“ughing of the face and neck; headache; somnolence;
$ durred speech. Exposure of the skin to the liquid
minutes resulted 1n a progressively severe bumn-

i tion beginning within § to 10 minutes; the
result was marked erythema, which subsided after 1102
bours. The hiquid sprayed into rabbits’ eyes produced
immediate pain and blepharospasm; patches of epitheli-
um were lost, but the eyes recovered completely within

2days.
CHEMICAL AND PHYSICAL PROPERTIES

¢ Physical data
1. Molecular weight: 165.85
2 Boiling pomnt (760 mm Hg): 1212 C (250 F)
3. Specific gravity (water = 1): 1.62
4. Vapor density (air = ] at boiling point of tetrach-
loroethylene): 5.83
$. Melung pont: =224 C (=8 F)
6. Vapor pressure at 20 C (68 F): 14 mm Hg
7. Solubility in water, g/100 g water at 20 C (68 F):
0.01s
3. Evaporation rate (butyl acetate = 1): 2.8
¢ Resctivity
1. Conditions contnibuting to instability: Heat.
2. Incompatibilities. Tetrachloroethylene rescts with
~rc~g oxidizers and chemically active metals such as
rinm, lithwm, and beryllium.
azardous decomposition products: Tozxic gases
pors (such as hydrogen chlonde, phosgene, and
carbon monoxide) may be released when tetrachior-

2 Tetrachioroethyiene
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oethylene decomposes.
4. Special precautions. Liquid tetrachloroethylene

will attack some forms of plastics, rubber, and cosungs
* Flammability

1. Not combustible
¢ Warning properties

1. Odor Threshold Both May and Stern state that $0
ppm is the odor threshold for tetrachloroethylene.

2. Eye Irritation Level Grant reports that “exposure
to high concentrations of (tetrachloroethylene) vapor
causes mild sensation of imntation to the eyes, but
serious injury is not likely.” The exact concentrations
producing irritation are not mentioned by Grant.

Spector, however, reports that after a 20- to 30-
minute exposure to 206 to 235 ppm, eye irritation occurs
in humans.

Patty reports “very slight irritation of the eyes”
among humans at 106 ppm.

3. Other Information: Spector reports that s 10-
minute exposure to 513 to 650 ppm produces nose and
throet irritation.

4. Evaluation of Warning Properties: Since the odor
threshold of tetrachloroethylene is below the permussi-
ble exposure limit, and since eye irritation occurs at a
concentration only twice the permussible exposure Limit,
its warning properties are considered to be adequate

MONITORING AND MEASUREMENT
PROCEDURES

* Eight-Hour Exposure Evalustion

Measurements to determine employee exposure are best
taken 30 that the average eight-hour exposure 1s based
on a single eight-hour sample or on two four-hour
samples. Several short-time interval samples (up to 30
minutes) may siso be used to determine the
exposure level. Air samples should be taken in the
employee's breathing zone (air that would most nearly
represent that inhaled by the employee).

¢ Celling Evaiustion

Measurements to determine employee ceiling exposure
are best taken during penods of maximum expected
airborne concentrations of tetrachloroethylene. Esch
measurement should consist of a fifteen (15) minute
sample or series of consecutive samples totalling fifteen
(13) minutes in the employee’s breathing zone (air that
would most nearly represent that inhaled by the em-
ployee). A mummum of three (3) measurements should
be taken on one work shift and the highest of all
measurements taken is an estimate of the employee's
exposure.

¢ Peak Above Celling Evalustion

Messurements 10 determine employee peak exposure
should be taken durning penods of maximum expected
sirborne concentration of tetrachloroethylene. Each
measurement should consist of a 30-minute sample or a
senies of consecutive samples totalling 30 minutes mn the
employee’s bresthing zone (air that would most nearly
represent that inhaled by the employ=e) A mmmum of
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three measurements should be taken on one work shift
and the highest of all messurements taken 1s an estmate
of the employee's exposure

¢ Method

Sampling and analyses may be performed by collection
of vapors using an adsorption tube with subsequent
desorption with carbon disulfide and gas chromatogra-
phic analysis. Also, detector tubes certified by NIOSH
under 42 CFR Part 84 or other direct-reading devices
calibrated to measure tetrachloroethylene may be used
An analytical method for tetrachloroethylene s in the
NIOSH Manual of Analytical Methods, 2nd Ed., Vol. 3,
1977, available from the Government Prinung Office,
Washington, D.C. 20402 (GPO No. 017-033-00261-4).

RESPIRATORS

e Good indusinal hygiene practices recommend that
engineenng controls be used (o reduce environmental
concentrations to the permussible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineening and work practice controls are not
technically feanible, when such controls are in the
process of being installed, or when they fal and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and 1n emergency situations. If the use of
respirators 1s necassary, the only respirators permitted
are those that have been approved by the Mine Safety
and Heslth Adminsstration (formerly Mung Enforce-
ment and Safety Administration) or by the Natonal
Institute for Occupational Safety and Health.

¢ In addition (o respirator selection, @ complete respira-
tory protection program should be snstututed which
includes regular training, mamienance, wnspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

¢ Employees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
mimmum), and other appropriate protective clothing
necessary 10 prevent repested or prolonged siun contact
with hquid tetrachioroethylene.

e Non-mpervious clothing which becomes contam-
nsted with liquid tetrachloroethylene should be re-
moved promptly and not rewors until the tetrachlor-
oethylene 13 removed from the clothing.

¢ Clothing wet with hquid tetrachloroethylene should
be placed in closed containers for storage until 1t can be
discarded or until provision 13 made for the removal of
tetrachloroethylene from the clothing 1If the clothing 1s
to be laundered or otherwise cleaned to remove the
tetrachloroethylene, the person performing the oper-
ation should be informed of tetrachioroethylene’s haz-

ardous propertes.
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e Employees should be provided with and required to
use splash-proof safety goggles where liquid tetrachlor-
oethylene may contact the eyes.

SANITATION

¢ Skin that becomes contaminated with hiquid tetrach-
foroethylene should be promptly washed or showered
with soap or muld detergent and water to remove any
tetrachloroethylene.

e Employees who handle liquid tetrachloroethylene
should wash their hands thoroughly with soap or mild
detergent and water before eaung, smoking, or using
tollet facilities.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to tetrachloroethylene may occur and
control methods which may be effective in each case:

Operation Controis
Use as dry clesning Local exhaust
solvent; as degreasing ventiation, general
and metal cieaning dilution, personal
agent; in vapor protective equipment
degreasing of meta!
parts
Use as chemica! Process enciosure;
intermediate in loca! exhaust
production of ventilation, genera!
fluorocarbons, dilution ventiation
pesicides, and
trichloroacetc acid
Use as scouwring, sizing, Locai exhaust
desizing, solvent and ventilation; general
greaser remover in dilution; personal
processing and firushing protective equipment
of textiles
Use as general Local exhaust
industrial solvent in ventilation; general
rubber, textile, printing, dilution; personal
808D, and paint remover protective equipment
industries
Use as extraction agent Local exhaust
{or vegetable and ventiation; general
mmeral oils and In diytion ventilation,
pharmaceutical personal protective
industry; as vermifuge, equipment
as {aundry treatment for
presosking and as
drymg medium in metal
and wood industnes
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EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, mstitute first aid proce-
~ures and send for first aid or medical asmstance.
e Exposure
oroethylene gets into the eyes, wash eyes
mmmediately with large amounts of water, hfting the
Jower and upper lids occasionally If irntation is present
after washing, get medical attention. Contact lenses
should not be worn when working with this chemical.
e Skia Exposure
If tetrachloroethylene gets on the skin, promptly wash
the contaminated skin using soap or mild detergent and
water. If tetrachloroethylene soaks through the cloth-
ing, remove the clothing promptly and wash the skin
using soap or muld detergent and water. If irritation
persists after washing, get medical sttention.
o Breathing
If a person breathes in large amounts of tetrachloroeth-
ylene, move the exposed person to fresh sir at once. If
breathing has stopped, perform artificial respiration.
Keep the affected person warm and at rest. Get medical
sttention as $00n as possible.
o Swallowing
When tetrachloroethylene has been swallowed, get
medical attention tmmediately If medical attention 18
ot immediately availsble, get the afflicted person to
vomst by having him touch the back of his throst with
*« finger or by giving lum syrup of ipecac as directed
¢ package. This non-prescniption drug is available
’nt drug stores and drug counters and should be
with emergency medical supplies in the workplace.
Do not make a0 unconscious person vomut.
¢ Rescue
Move the affected person from the hazardous exposure.
If the exposed person has been overcome, notify some-
one else and put nto effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need
arises.

SPILL, LEAK, AND DISPOSAL
PROCEDURES

o Persons not weanng protective equipment and cloth-
ing should be restncted from areas of spills or leaks until
cleanup has been completed.
e If tetrachloroethylene 1s spilled or leaked, the follow-
ing steps should be taken:
1. Ventilate area of spill or leak.
2. Collect for reclamation or sbsorb in vermiculite, dry
sand, earth, or 3 similar matenal.

Waste disposal method

chloroethylene may be disposed of by absorbmng it

3 rmiculite, dry sand, earth or a similar matenal and
disposing in 8 secured sanitary landfill

5
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* SPECIAL NOTE

Tetrachloroethylene appears on the OSHA “Candidale
Luist” of chemicals being considered for further scienuf-
ic review regarding its carcinogenicity (Federa/ Regus-
ter, Vol. 45, No 157, pp. 5372-5379, 12 August 1980)

The International Agency for Research on Cancer
(IARC) has evaluated the data on this chemical and has
concluded that it causes cancer. See JARC Monogrophs
on the Evaluation of Carcinogemic Risk of Chemucals 10
Man. Volume 20, 1979

RESPIRATORY PROTECTION FOR TETRACHLOROETHYLENE

Minimum Respiratory Protection®

Condition
Required Above 100 ppm

Vapor Concentration

500 ppm or less Any chemical cartridge respirator with a full facepiece and an organic vapor
cartridge(s).
A gas mask with a chin-style or a front- or back-mounted organic vapor canister.
Any supplied-air resperator with a full facepiece, helmet, or hood.
Any seif-contained breathing apparatus with g full faceprece.

Greater than 500 ppm or Seli-contained breathing apparatus with g full facepiece operated mn pressure-

entry and escape from demand oOr other positive pressure mode.

unknown concentrations
A combination respirator which inciudes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other posiuve pressure or continu-
ous-flow mode and an auxiliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Fire Fighting Seli-contained brasthing apparatus with 8 full facepiece operated in pressure-
demand or other positive pressure mode.

Escape Any gas mask providing protection against organic vapors.

Any escape setf-contained breathuing apparatus.

*Only NIOSH-approved or MSHA-approved equipment should be used

September 1978
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Material Safety Data Sheet No. 312
From Genium's Refe¥ence Collection GP maﬂ(ﬁ&?m;ﬂ.ENE

B
henectay, MY TD30LT836 USA Issued: July 1979
(518) 377-885S emrsumnccow.  |Revised August 1987
1L MA A . N X]
MATERIAL NAME TRICHLOROETHYLENE
DESCRIPTION (Ongin/lises) Prepared from sym-tetrachioroethane by way of ehmating HCl by boilmg with hime. O,
Used to manufachure organue chezucals, pharmaceutcals; in degreasing and dry cleaning, and as a solvent for 000
fats, waxes, rubbers, oils, pusts, varnushes, ethers, and calluloss esters.
Ethylene Tnchloride; TCE, Trichiorosthens; 1,1,2-Trichloroethylene; HMIS
CaHQly; NIOSH RTECS cxxassoooo CAS #0079-01-6 H 2
* Avalsble from several unllln. inchuding: F 1 R 1
Dow Chemical USA, 2020 Dow Center, Midland, M1 48640; R 1 1 3
Telephooe: (517) 636-1000; (300) 258-CHEM PPE® s 1
COMMENTS Tnchiorocthylenc is 8 toxic solvent and s suspecied occupstional carcinogen. o See sect 8§ K 0
% HA
Trichioroethylese, CAS #0079-0)-6, NIOSH RTECS 8K X4550000 100 ACG!H Values 1987-83
a\ ’Cl HL %.:8@’
C=C A xoo ppm
H c Hf::&rlgsﬂ’ﬁﬁ 1986
¢ The TLV-TWA is set 1o coptrol subjective commplaints such as haadache, DATA
ve, sod tnubity. Hm
o 1‘1.:'1'LV-ST£L "y u:yb prevent incoordination and other beganing H"M m leim mg/m’
soesthetic effects from TCE. These levels should provide & wide margio &mmmb_,wm
of safety 1 preveung hver injury
*ee The OSHA PEL is 300 ppm for $ misutas io sny 2 hours. Hmm%mm

ION 3. PHYSICAL DATA

ng Point . 188.6°F (§7°C) Evaporation Raie .. Not Listad

' Pragsure .. 58 Torr at 63°F (20°C) Specific Gravity . 1.4649 a1 63°F (20°C)

- Solybility . Insoluble Mehing Point ... -120.64°F (-34.3°C)
Vapar Deasity (Air » 1) . 4.53 Molscalar Weight .. 13140 Grams/Mole

Appasranes sd odor  Coloriess, noaflammable mobils liquid; swestish oder Like chiaroform.

HW‘TCE&N;hWMWhMAMmm.meNMfaTCE
VEPCTS 1D conlAminate Use areas.

-SECTION 4, FTRE AN LOWER __{_UPPER_|
Flash Point and Method Autoignition Temperature Flammability Limits in Air
Not Listed TI0°F (410°C) % by Volume " 105%

TCEMuMmbamwmummwunm
fammable a1 higher temperatures. Use dry chemical, carbon dioxide, alcohal foam, or other extinguishing sgents suitabls for
the surrounding fire.

“HAMWQO&”Q’CFR”WJW Not Regulaed
: During fire conditions TCE emins highly 1oxic wd iritatiog fumes, including

hydrochloric acid snd phosgeve.  SPECIAL FIRE-FIGHTING PROCEDLURES: Wear & self-contsined breathing spparstes with &
full faceplece operaied i 8 pressure-demand or another positive-pressurs mods. Al TCE vapor lsvels of 300-1000 ppan, fire
fighters who lack the proper resprratony equiptnest may experioncs ipcoondipation sd apeired judgment.

DOT Plammability Class (49 CFR 173.115): Not Reguissed
E ———
'linchuumylmai stable. %mmamuﬁm’ COTUIRRAICHS (308 CODAILODS 10 Avosd and

Comments, delow).

include magoesism or aAluminum powder, NsOH, KOH, or other srong alkaline materials.
Kescuons with alkaline materials may jead 1o the formation of dangerous sxplosive mxtures of
S\DITIONS TO AVOID- When TCE is hestad (as ip the case with vapor degreasers) or exposed 1 sunlight, & requires extra

lizauen aganst oxdauon, degradation, and polymerizatios. It is slowly decourposed by Light +hen moist.
DUCTS OF HAZ ARDOUS DECOMPOSITION include hycrachioric acid and phosgene under ceruam conditions at elevated

COMMENTS TCE is stable under normal haudling a6 storage sonditions, and hazardous polymerization is Bt expecied 10
occur. However, falure of the suabilizer at elevaled eriparanres Jr other exrreme condiuons may aliow polymerization

ke place.

A




EPA Waste Number (40 CFR 26133): U228

EPA Reporuble Quantity (40 CFR 117.3): 1000 Ibs (454 kg9)

Aqustic Toxicity Rating, TLm 96 Not Listed
%m_u:“"_\'?#muummmmmmon

NN

No.312 887 TRICHLOROETHYLENE

esuon, iahslabion,

Dess, o and irtits!

T TN T
M.:: m:&"“m!mn

seaded Donsnu::luuumccad

adresslis 0 the vicum Gat mehen! hel
ASSIST FLANT.

*CET MEDICAL
sad suppont aflet firet aud.
Worksns' respoasss 10 TCE significandy Secase of meny faciors, iaciuding sge, health sanx, maritics, sad faaka of
m.umubou-'&mwn umw&‘l&lnwam-ydu
mdumumwuﬂlbmmmhm faciors 1 dusmuse, if pomsidie, how such the work
savironment levels of TCE are respons

SPILIJLEAK' {aform safety personsel of any tchioroethylene spul or keak and evacusie the area for large spills. Clesoup

personne) must use respiratory and bquid coolact prowectios. Adequsie venulatos must be provided. Confioe the spilled TCE
10 a3 small an area as potnible Do ppj allow 3t 10 rup ofT 1O sewess or opes waierways. Puck up spilled TCE with a vacuum
clesner or an sbsorbent such as vermmculite

DISPQSAL. Consider reclamation, recychag, or destruction rather than disposa; fn 8 lsndfill.

‘Tnchioroethylene is designaiad a3 & hazardous substance by the EPA (40 CFR 116.4).

Trichioroethylese 13 reporiad in the 1983 EPA TSCA laventory.

Always wex uve eyeglasses or cheaucal safl les. Fouowmmmtammnuehd
1910 133. . Wear gloves, Use s NIOSH-spproved respirstor per the NIOSH
Gude 10 Chemical Hazards (Geniurn ref §8) for the maximumr-use concentrations and/or the exposure hmuts citad m section 2
Follow the respuralor guidelines in 29 CFR 1910.134. Auny detectable concentration of TCE requires an SCBA, full facepiece,
s0d pressure-demand’posilyve- modes. WARNING: Air-purifymg respirstors will mme workers from oxygeo-
deficient atmospheres Qm%\\mr rubber boots, aprons, and other suitsble body wzu ©
the exisung work environmest lasiall and openate and local exhaust Tun
wﬁmtpmbmmammdeﬁmm PEL sundards cued in secticn

EI:AILQ;S Make eyewash saucns, wastung facihues,
nsey 3 . 3011 lenses absord pvitants, and all lenses concentrate them. QTHER SPECIAL

exstng personal protacuve equipmest and eogmesring Sschnology should be used 0 prevent any possidility of worker

conuct with tus
Practce good personal hygese. muerial off clothes snd equipment. Aveid transfer of mamwrial
bwmn:nmauiu.cmu. mzrmmzmdaGRl’lnuld

m haods
29 CFR 1910 142

_SECTION 9, SPECIAL PRECAUTJONS AND COMMENTS _ J
STORAGE SEGREGATION Prevent TCE from coming mio contact wath stroog caustics such as NsOH, KOH; chemically
SPECIAL HANDLING/

acuve metal Like Ba, Li, Na, Mg, T}; and powderd alumioum or magnesium o acidic soluticns.
STQRAGE. Store this material {8 & cool, dry, wel-ventilaiad ares. Avoid elevaiad temperatures becsuse producss of Wxic and
comronve decomposiuon from TCE may form. Moakor the leve! of any stabilizer component that msy be added © the TCE
(Consult the wechmucsl dals from the supplier 10 daermine the specifics of any added suabilizer.) If applicadle, follow the
supplier s recommendation coocerning proper rotstion of stock, shelf-life rquements, and Jevels of stabilizers.

N N : Avoid alummumm fines (very sroall panticies) er chips in s TCE
sapor degreaser. Monswor TCE stabilizer Jevels regularly. Ouly trained personne) should operme vapor degrassers.

N

TRANSPORTATION DATA (per 49 CFR 172.101-2):
DOT Hazard Class  ORM-A DOT ID Neo. UN1710 IMO Class: 6.1
IMO Label. St Andrew s Cross (X)* DOT Shipping Name: Tnchioroethylene DOT Label. Nooe

* Harmful - Swow awsy from foodsnuffs CMO Ladel, Materials of Class 6.1 Packagmg Groap IIT)
References 19, 12, 14, 21, 73, §7-04 P}
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OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR
VINYL CHLORIDE
POTENTIAL HUMAN CARCINOGEN

INTRODUCTION

This gwdeline summarizes pertinent information about vinyl
chionde for workers, employers, and occupstional safery and
bealth professionals who may need such information 0 con-
duct effecuve occupstional safety and health programs.
Recommendations may be superseded by new developments
in these fields; therefore, readers are advised 10 regard these
recommendstions as general guidelines.

SUBSTANCE IDENTIFICATION

o Formula: C,H,Cl
¢ Structure: CH,=CHC]

¢ Synoayms: Chlorethene, chiorethylene, monochlorethy
lene, chioroethylene

o Identiflers: CAS 75-01-4; RTECS KU9625000; DOT 1086,
label required. “Flammable Gas™

* Appearance and odor: Coloriess gas with 8 sweet odor

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

1 Molecular weight* 62.50

2. Boiling point (at 260 mmHg): -4°C (7°F)

1. Specific gravity (water = {). Q9121

4 Vapor deasity (air = ] &t boiling point of vinyl chlonde):

2.18
$. Mching point: =158.7°C (-2434°F)
6. Vapor pressure at 20°C (68 °F): 2,580 mmlig
7. Soludility in water, g/100 g water at 24°C (73°F): QU

& lonizsuon potential: 9.995 &

* Reactivity

1 Incompatibilities Atmosphenc oxygen and strong oxadizers
may react with vinyl chlonde to produce peroxide, wiuch can
muste 8 violent polymenization reacoon. .

2. Hazardous decomposstion products. Toxic vapors and gases
(e.g.. hydrogen chioride and carbon monoxide) may be
released in a fire involving vinyl chloride.

3 Cautuon: Check valves for leaks.

o Flammsbility

1. Flash pont: <78°C (~108 °F) (open cup)

2. Autoignition temperature: 472°C (882°F)

3. Flammasbie limits in a1, % by volume: Lower, 35, Upper,
330

4. Class IA Flammable Laquid Gas (29 CFR 1910.106), Flam-

mability Rating 4 (NFPA)

* Warning properties

{ Odor threshold 3,000 ppm

2. Evaluation of warning properues for respirator selection.
Warning properties are not considered 1n recommending
respirators for use with carcinogens.

EXPOSURE LIMITS

The current Occupational Safety and Health Admimistrass-

(OSHA) permussible exposure imit (PEL) for vanyl chlorioe
is 1 part of vinyl chloride per milhion parts of air (ppm) as
8 ime-weighted average (TWA) concentration over an 8-hour
workshift, and the ceiling conceatrsion which shall at no
time be exceaded is S ppm as determined 1n any 1S-munute
sampling period. The Nauonal Institute for Occupational
Safety and Health (NIOSH) recommends that vinyl chioride
be controlled and handled as a potential human carcinogen
in the workplace, and the NIOSH recommended exposure
lenst (REL) is that exposure be punimuzed 10 the lowest feas:-
ble lunut. The Amencan Conference of Governmental Indus-
tnal Hygienists (ACGIH) has designated vinyl chionde as an
Al substance (suspecisd human carcinogen) with an assigned
threshold limit value, TLV® of S ppm [10 milligrams of vinyl
chlonde per cubic mewsr of air (mg/m’)] as a TWA for a
normal 8-hour workday and a 40-hour workweek (Table 1)

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service  Centers for Disease Control
Natonal institute for Occupationa! Safety and Health

Dmsion of Standards Deveiopment and Technology Transfer
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Table 1.—Occupational exposure
limits for vinyl chloride

Exposure limits
. ppm mg/m’
OSHA PEL TWA 1 -
Ceiling (15 mun) s -
NIOSH REL (Ca)* Lowest feasible limnt
ACGIH TLV® TWA
(Al)t s 10

® (Ca). NIOSH recommends treating as a potential human
carcinogen.
1 (Als). Human carcinogen with an assigned TLV.

HEALTH HAZARD INFORMATION

* Routes of exposure
Vinyl chlonde may cause adverse health effects following
exposure via inhalaton, ingesuon, or dermal or eye contact.

* Summary of toxicology

1 Effects on animals Acute inhalation of vinyl chlonde by
multiple species of amimals caused central nervous system
depression, coma, and death, acute inhalauon by dogs also
caused cardiac arrhythmias In muce, rats, and hamsters,
chronic inhalation or oral administration of viny! chloride
produced cancers of the liver, kidney, ceatral aervous sys-
tem, skin, and mammary and ear duct glands.

2. Effects on humans Acute exposure of workers 10 vinyl
chlonde has caused narcotic and anesthetic effects. Repeated
exposure of workers to vinyl chloride has caused increased
blood pressure, decreased blood platelet counts, increased
hiver enzyme levels, restnicted blood flow, bone degenera-
tion in the fingers, liver and spieen enlargement, nervous sys-
iem disturbances, central nervous system depression,
decreased respiratory function, and emphysema. Cancer of
the liver has been associated with exposure of workers 10 vinyl
chioride dunng the polyvinyl chlonde production process.
Cancers of the lung, brain, skin, nervous system, gall blad-
der, mouth, and pharynx have aiso been observed in wor-
kers with a history of exposure 10 vinyl chionde. An increase
in fewa! morality has been reporied among wives of workers
who had been exposed 1o vinyl chionde.

o Signs and symptoms of exposure

1. Shor-term (acute) Exposure o0 vinyl chloride can cause
dizziness, ight-headedness, nausea, dullness of visual and
auditory responses, drowsiness, and unconsciousness. irmn-
tation of the skin and eyes can also occur. Skin contact with
the liqusd can cause frostbite.

2 Longeterm (chromic) Exposure to vinyl chionde can cause
thichening of the <kin, contact and allergic dermatius, fatigue,
coughing and sneezing. sbdominal pain, gasroimesunal
bleeding. nausea, vomiting. indigesuon, diarrhea, jaundice,
weight loss. anorexia, and a cold and ingling sensation of
the hands 4nd feet

\\’\12 Viny! Chioride

RECOMMENDED MEDICAL PRACTICES

e Medical surveillance program

Workers with potential exposures 10 chemical hazards should
be monrored in a systematuc program of medical surveidllance
wtended (o prevent or control occupational injury and dis-
ease The program should include education of employers
and workers about work-related hazards, placerent of
workers in Jobs that do not jeopardize their safety and health,
earliest possible detecion of adverse health effects, and
referral of workers for diagnosuc confirmation and trestment.
The occurrence of disease (2 “‘sentunel health event,” SHE)
or other work-related adverse health effects should prompt
immediate evaluation of pnmary preventive measures (e.g.,

A medical surveillance program should include systematic
collection and epidemiologic analysis of relevant environ-
mental and biologic monitoning, medical screening, mor-
bidity, and mormlity data. This analysis may provide
information about the relstedness of adverse health effects
and occupstional exposure that cannot be discerned from
results 1n individual workers. Sensiuvity, specificity, and
predicuve values of biologic monitoning and medical screen-
ing tests should be evaluated on an industry-wide basis prior
to spplication in any given worker group Intrninsic to s sur-
veillance program is the dissemination of summary data ©
those who need to know, including the employers, occupa-
tional health professionals, potentially exposed workers, and
regulatory and public health agencres.

* Preplacement medical evaluation

Prior 10 placing a worker in a job with a potenual for ex-
posure to vinyl chloride, the physician should ewvaluate and
document the worker’s baseline health status with thorough
medical, environmental, and occupational histones, s phys-
ical examunsuon, and physiologic and laboratory tests ap-
propnate for the anucipated occupanons] nsks. These should
concentrate on the funcuion and integnity of the skin, hiver,
kidneys, and cardiovascular, hematoposetse (blood cell form-
ing), nervous, and respiratory systems Medical surweillance
for respiratory disease should be conducted by using the prin-
ciples and methods recommended by NIOSH and the Amen-
can Thoracxe Society (ATS).

A preplacement medical evaluation is recommended in order
10 detect and assess preexisting or concurrent conditions
which may be aggravated or result 10 increased nisk when
8 worker is exposed 10 vinyl chlonde. The examining phys:-
c1an should consider the probable frequency, imensity, and
duration of exposure, as well as the nature and degree of the
condition, 1n placing such a worker. Such conditions. which

should not be regarded as absolute contraindications 10 job
placement. include chronic discases of the liver The physi-
c1an should obtain baseline values for serological tesis of liver
funcuion and markers for infection with Hepauus B virus

¢ Periodic medical screening sand/or biologic monitoring
Occupauona! health interviews and physical examinations
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should be performed at regular intervals. Additional exams-
nations may be necessary should & worker develop symptoms
that may be antnbuted 10 exposure 0 viny] chionde. The in-
terviews, eaminations, and appropniate medical screening
and/or biologic monitonng tests should be directed at iden-
tifying an excessive decrease or adverse trend in the integrity
and physiologic function of the skin, liver, kidneys, and cardi-
ovascular, hematopoetic, pervous, and respiratory systems
as compared to the baseline status of the individual worker
or 10 expected values for a suitable reference population. The
following test should be used and interpreted according to
standardized and evaluation criteria recommended
by NIOSH and ATS: standardized questionnaires and test of
lung funcoon.

¢ Medical practices recommended at the tims of job trans-
fer or termination

The medical, environmental, and occupstional history inter-
views, the physical examunstion, and selected physiclogic and
laboratory tests which were conducted at the time of place-
ment should be repeated at the time of job transfer or termi-
nation. Any changes in the worker’s health status should be
compared to those expected for s suitable reference popula-
tion. Because occupational exposure to viny] chloride may
cause diseases of prolonged induction-iatency, the nsed for
medical surveillance may extend well beyond sermination of
employment.

¢ Sentine! beaith events

Delayed-onset SHE's include: Liver cancer (hemangio-
sarcoma) and “white finger™ (Reynsud'’s syndrome, secoa-
dary © vasculitis)

MONITORING AND MEASUREMENT
PROCEDURES

* Method

Sampling and analysis may be performed by collecting vinyl
chionde vapors with tandem charcoal tubes followsd by
desorpuon with carbon disuifide and analysis by gas chro-
matography Direct-reading devices calibrated %0
vinyl chionde may also be used if availsble. A detailed sam-
pling and analytical method for vanyl chionde may be found
in the NIOSH Manual of Analydcal Meshods (method sunber
100).

PERSONAL PROTECTIVE EQUIPMENT

Chemucal protecuve clothing (CPC) should be selected afier
vulizing svailable performance data, consulting with the
manufacturer, and then evaluating the clothing under actual
use conditions.

Workers should be provided with and required to0 use CPC,
gloves, and other appropniste protective clothing necessary
1 prevent skun contact with vinyl chionde.

SANITATION

Clothing which 13 contaminsted with vinyl chlonde should
be removed immediately and placed 1n sealed contuners for

1988

storage unul &t can be discarded or unul provision 15 made
for the removal of vinyl chlonde from the clothing If the

clothing 13 10 be laundered or cleaned, the person perform-
mg the operation should be informed of vinyl chionde's
hazardous Reusable clothing and equipment
should be checked for residual contamination before reuse
©Or stonage.

A change room with showers, washing faciliues, and lockers
that permit separation of street and work clothes should be
provided.

Workers should be required to shower following & workshift
and prior t0 putting on street clothes. Clean work clothes
should be provided daily.

Skin that becomes contaminated with vinyl chioride should
be promptly washed with soap and water.

‘The stonage, preparation, dispensing, or consumption of food
or beverages, the storage or application of cosmetics, the
storage or smoking of tobacco or other smoking materials,
or the storage or use of products for chewing should be pro-
hibited in work areas.

Workers who handle vinyl chioride should wash their faces,
hands, and forsarms thoroughly with soap and water before
eaung, smoking, or using totlet facilities

COMMON OPERATIONS AND CONTROLS

Common operstions in whuch exposure to vinyl chionde may
occur and control methods which may be effectuve in each
case sre listed in Table 2.

Table 2.~Operations and methods of
control for vinyl chloride
Operations Coutrols

Dunng the manufacture Process enclosure, personal
of monomer, polymer, protective equipment
copolymer, and terpolymer

Dunng the transfer of Local exhsust ventilation,
monomer 10 tank cars or personal protective
polymenzation reactors; squipment

durnng mamtenance work on

tanks Or reactors

During the cleaning of Process enclosure, personal

mumm protecuve equipment

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, remove the vicum from fur-
ther exposure, send for medical assistance, and mitiate emer-

gency procedures:

¢ Eye exposure
Where there 18 any possibility of a worker's eyes being ex-
posed 0 vinyl chionde, an eye-wash founuin should be

Vinyl Chieride 3



provided within the immediate work area for emergency use.

If vinyl chloride gets into the eyes, flush them immediately
with large amounts of water for 1S minutes, hfung the lower
and upper hds occasionally Get medical anention as soon
as possible. Contact lenses should not be worn when work-
ing with this chemcal.

o Skin exposure

Where there 15 any possibility of a worker’s body being ex-
posed to vinyl chlonide, facilities for quick drenching of the
body should be provided within the immediate work area for
emergency use.

If vinyl chlonde gets on the skin, wash it immediately with
sosp and water. If vinyl chlonde penetrates the clothing, re-
move the clothing immediately and wash the skin with soap
and water Get medical attention promptly.

* Rescue

If a8 worker has been incapacitated, move the affected worker
from the hazardous exposure. Put into effect the established
emergency rescue procedures. Do not becoms a casualty.
Undersand the facility’s emergency rescue procedures and
know the locations of rescue equipment before the need anses.

SPILLS AND LEAKS

Workers not wearing protective equipment and clothing
should be restncted from areas of spulls or leaks until cleanup
has been completed

If vinyl chioride 1s spilled or leaked, the following steps
should be taken:

1 Siop the flow of gas If the source of the leak is a cylinder
and the leak cannot be stopped in place, remove the leaking
cylinder 10 an area with local exhsust venulation and repair
the leak or allow the cylinder to empry.

2 Remove all ignition sources.

3 Venulate sres of spill or Jeak.

WASTE REMOVAL AND DISPOSAL

U.S Environmental Protection Agency, Department of Trans-
porution, and/or state and local regulations shall be followed
to assure that removal, transport, and disposal are in accor-
dance with existing regulations.

RESPIRATORY PROTECTION

It must be stressed that the use of respirseors is the least
preferred method of controlling worker exposure and should
not normaily be used as the only means of prevenung or
mimimuzing exposure duning routine operations. However,
there are some exceptions for which respirators may be used
w0 control exposure  when engineenng and work practice con-
trols are not techmically feasible, when engineenng controls
are 1n the process of being insulled, or dunng emergencies
Jnd ceruin maintenance operations including those requir-
ing confined-space entry (Table 3).

\\j(\\ »  Vinyl Chionde

In addstion 10 respirator selecuon, 8 complete respiratory pro-
tection program should be instituted which as a mimimum
complies with the requirements found 1n the OSHA Safety
and Health Standards 29 CFR [910.134 A respiratory pro-
tection program should include as a surumum an evaluation
of the worker's ability to perform the work while weanng
a respirator, the regular training of personnel, fit tesung,
penodic environmental monstonng, mantenance, inspecuon,
and cleaning The implementation of an adequate respiratory
protection program, including selection of the correct resp:-
rators, requires that 8 knowledgeable person be 1n charge of
the program and that the program be evaluated regularly

Only respirators that have been approved by the Mine Safety
and Health Adminstration (MSHA, formerly Mining En-
forcement and Safety Administration) and by NJOSH should
be used. Remember! Alr-purifying respirators will not
protect from oxygen-deficient atmospheres.
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Table 3—Respiratory protection for vinyl chloride

Condition Minimum respiratory protection®
Any detecuable concentration  Any self-contained breathing apparatus with a full facepsece and operated 1n a
. pressure-demand or other positive pressure mode

Any supplied-air respirator with a full facepiece and operated in & pressure-demand or
other positive pressuie mode in combination with an suxiliary self-contained breathing

apparatus operated in a pressure-demand or other posiuve pressure mode
Planned or emergency entry  Any self-contained breathing apparatus with 8 full facepiece and opersied in a pressure-
into environments contuning demand or other positive pressure mode
unknown of any detecuble . o oclied-air respirstor with & full facepiece and operaied in 8 pressure-demand o

concentration other positive pressure mode in combination with an suxiliary self-contamned breathung
apparatus opersted in pressure-demand or other positive pressure mode

Firefighting Any self-contained breathing spparatus with s full facepiece and operated in pressure-
demand or other positive pressure mode

Escape only Any air-purifying full facepriece respirator (gas mask) with a chin-style or front- or

back-mounted canister providing protection aganst the compound of concern
Any appropnate escape-type self-contained breathing apparatus

® Only NIOSH/MSHA-approved equipment should be used.
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OPERATING PROCEDURES NO. H8-102

102.0 HEAT BSTRESS
102.1 PURPOSE

The purpose of this OP is to provide general information
on heat stress and the methods that can be utilized to prevent or
minimize the occurrence of heat stress.

Adverse climatic conditions are important considerations
in planning and conducting site operations. Ambient temperature
effects can include physical discomfort, reduced efficiency,
personal injury, and increased accident probability. Heat stress
is of particular concern while wearing impermeable protective
garments, since these garments inhibit evaporative body cooling.

102.2 REQUIREMENTS

The NIOSH criteria document for heat stress recommends
that environmental monitoring and other preventive measures be
adopted in hot work environments. However, the provisions are not
directly applicable to employees who are required to wear
impermeable protective clothing. The reason for this exception is
that impermeable clothing prevents the evaporation of sweat, which
1s one of the most important cooling mechanisms of the body. There
1s no recognized health standard protection for workers wearing
impermeable protective clothing and respirators in hot
environments.

The ACGIH has adopted a TLV for heat stress. These
guides relate to work/rest regimes.

V797.8/72 HS=-102~-1 November 1990
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102.3 ADDITIONAL HAZARD

The use of Personal Protective Equipment of the types
commonly used for hazardous waste work can place stress on the
body. One common problem with the use of personal protective
equipment, especially in hot environments, is heat stress.
Protective clothing can cause excessive sweating and can prevent
the body from properly regulating body temperature.

102.4 TYPES OF HEAT STRESS

Heat stress is the aggregate of environmental and
physical work factors that constitute the total heat load imposed
on the body. The environmental factors of heat stress are the air
temperature, radiant heat exchange, air movement, and water vapor
pressure. Physical work contributes to the total heat stress of
the job by producing metabolic heat in the body in proportion to
the intensity of the work. The amount and type of clothing also
affect the heat stress.

Heat strain is the series of physiological responses to
heat stress. When the strain is excessive for the exposed
individual, a feeling of discomfort or distress may result, and,
finally, a heat disorder may ensue. The severity of strain will
depend not only on the magnitude of the prevailing stress, but also
on the age, physical fitness, degree of acclimatization, and
dehydration of the worker.

Heat disorder is a general ternm used to describe one or
more of the following heat-related disabilities or illnesses:

o Heat Cramps - painful intermittent spasms of the
voluntary muscles following hard physical work in a hot
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102.5

environment. Cramps usually occur after heavy sweating,
and often begin at the end of a work shift.

Heat Exhaustion - profuse sweating, weakness, rapad
pulse, dizziness, nausea, and headache. The skin is cool

and sometimes pale and clammy with sweat. Body
temperature is normal or subnormal. Nausea, vomiting,
and unconsciousness may occur.

Heat Stroke - sweating is diminished or absent. The skin
is hot, dry, and flushed. Increased body temperature,
which, if uncontrolled, may 1lead to delirium,
convulsions, coma, and even death. Medical care is

urgently needed.

METHODS OF CONTROLLING HEAT STRESS

As many of the following control measures as are

. appropriate to site conditions should be utilized to aid in
controlling heat stress:

D797.8/72
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Provide for adequate liquids to replace lost body fluids
and replace water and salt lost from sweating. Encourage
personnel to drink more than the amount required to
satisfy thirst. Thirst satisfaction is not an accurate
indicator of adequate salt and fluid replacement.

Replace fluids with water, commercial mixes such as
Gatorade or Quick Kick, or a combination of these.

Establish a work regimen that will provide adequate rest

periods for cooling down. This may require additional
shifts of workers.

HS~102-3 November 1990
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° Wear cooling devices such as vortex tubes or cooling
vests beneath protective garments.

o Take all breaks in a cool rest area (77°F is best).

o Remove impermeable protective garments during rest
periods.

o Do not assign other tasks to personnel during rest
periods.

(] Inform personnel of the importance of adequate rest,
acclimation, and proper diet in the prevention of heat
stress.

102.6 MONITORING

102.6.1 TEMPERATURE

The heat stress of an area can be monitored by the Wet
Bulb Globe Temperature Index (WBGT) technique. Where heat stress
is a possibility, a heat stress monitoring device, such as the
Wibget Heat Stress Monitor (Reuter Stokes) can be utilized.

The WBGT shall be compared to the Threshold Linit Values
(TLV) outlined by the ACGIH TLV guides, and a work~rest regiment
can be established in accordance with the WBGT. Note that 5
degrees C must be subtracted from the TLVs for heat stress listed
to compensate for the wearing of impermeable protective clothing.

D797.8/72 HS~102~4 November 1990
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102.6.2 MEDICAL

In addition to the provisions of the WCC medical
surveillance progran, onlsite medical monitoring of personnel
should be performed by qualified medical personnel for projects
where heat stress is a major concern. Blood pressure, pulse, body
temperature (oral), and body weight loss should be taken and

recorded.

Heart Rate: Count the radial pulse during a 30-second
period as early as possible in the rest period. If the heart rate
exceeds 110 beats per minute at the beginning of the rest period,
shorten the next work cycle by one-third and keep the same. If the
heart rate still exceeds 110 beats per minute at the next rest
cycle, shorten the following work cycle by one-third.

Oral Temperature: Use a clinical thermometer or similar
device to measure the oral temperature at the end of the work
period (before drinking liquids). If the oral temperature exceeds
99.6F (37.6C), shorten the next work cycle by one-third without
changing the rest period. If the oral temperature still exceeds
99.6F (37.6C) at the beginning of the next rest period, shorten the
following work cycle by one-third.

Do not permit a worker to wear a semipermeable or
impermeable garment if his/her oral temperature exceeds 100.6F

(38.1C).

Body Water lLoss: Measure body weight on a scale accurate
to +0.25 pounds at the beginning and end of each work day (also
lunch break, if possible) to see if enough fluids are being taken
to prevent dehydration. Weights should be taken while the employee
vears similar clothing or, ideally, nude. The body water loss
should not exceed 1.5 percent total body weight loss in a work day.

D797.8/72 HS~=102-5 November 1990
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Portable water and Gatorade or other electrolyte
replacement fluid should be available. Workers should be
encouraged to drink fluids during rest periods.

Physioclogical Monitoring: 1Initially, the frequency of
physiclogical monitoring depends on the air temperature adjusted
for solar radiation and the level of physical work (see Table 2).
The length of the work cycle will be governed by the frequency of
the required physiological monitoring.

102.7 REFERENCES
American Conference of Governmental Industrial Hygienists,
Threshold Limit Values for Chemical Substances in the Work

Environment, 1984 - 198S.

Olishifski, J.B., Fundamentals of Industrial Hygiene, National
Safety Council, 1983.

National Institute for Occupational Safety and Health, The
Industrial Environment, Its Evaluation and Control, 1973.

/H&S2

D797.8/72 HS-102~6 November 1980



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase [ RFV/RI 903 Pad Mound, and East Trenches Area, (Operable Unit

2)

Rocky Flats Plant April 1991

Document Control Number RF/RMRS-97-079 Revision 0 0
EG&G, Rocky Flats, Inc

150

OPERATING PROCEDURE NO. HE8-203

203.0 RESPIRATOR INSPECTION, CARE, MAINTENANCE, AND STORAGE

203.1 PURPOSE

The purpose of this document is to provide guidance on
the proper care and use of respiratory protective devices, to
assist in adequately protecting personnel as well as complying with
OSHA respiratory protection standard 1910.134. Guadance in the
selection of respiratory devices is provided in OP No. HS 201.

203.2 APPLICABILITY

This procedure is applicable for use in caring for half-
face and full-face respirators of either air-purifying or aar
supplying type. Proper care of respirators is essential for thear
satisfactory performance. Of importance is respirator inspection,
care, maintenance, and storage.

203.3 REQUIREMENTS

OSHA requires, as part of an inspection program, that all
respirators be leak checked, a determination that the complete
assembly is gas tight. Follow field inspection procedures to
examine the freshly cleaned, reassembled respirator.

Cleaning and Disinfecting - OSHA 1910.134 states
“routinely used respirators shall be collected, cleaned and
disinfected as frequently as necessary to ensure that proper
protection is provided..." and that emergency use respirators
"shall be cleaned and disinfected after each use."

D797.8/72 HS-203~-1 November 1990
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The OSHA standard states that "replacement or repair

. shall be done by experienced persons with parts designed for the

respirators." Besides being contrary to OSHA requirements,

substitution of parts from a different brand or type of respirator
invalidates approval (i.e., NIOSE, MBHA) of the device.

OSHA requires that respirators be stored to protect
against:

Dust;

Ssunlight;

Heat;

Extreme cold;
Excessive moisture;
Damaging chemicals; and
Mechanical damage.

0O 0 0 0 0 0 O

The OSHA standard suggests that respirators be in their
. original cartons, however, this may provide only minimal protection
from mechanical damage.
203.4 INSPECTION

203.4.12 AIR=-PURIFYING RESPIRATORS

Routinely used air-purifying respirators should be
checked as follows before and after each use:

1. Examine the facepiece for:
o Excessive dirt:

o Cracks, tears, holes or physical distortion of
shape from improper storage:

. D797.8/72 HS-203-2 November 1990
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Inflexibility of rubber (facepiece (stretch and
knead to restore flexibility):

Cracked or badly scratched 1lenses in full
facepieces;

Incorrectly mounted full facepiece 1lenses, or
broken or missing mounting clips; and

Cracked or broken air-purifying element holder(s),
badly worn threads or mnissing gasket(s), if
required.

Examine the head straps or head harness for:

o

Breaks;

Loss of elasticity:

Broken or malfunctioning buckles and attachments;
and

Excessively worn serrations on head harness, that
might permit slippage (full facepieces only).

Examine the exhalation valve for the following after
removing its cover:

o

Foreign material, such as detergent residue, dust
particles or human hair under the valve seat:;
Cracks, tears or distortion in the valve material:;
Improper insertion of the valve body in the
facepiece:;

Cracks, breaks, or chips in the valve body,
particularly in the sealing surface:

Missing or defective valve cover; and

Improper installation of the valve in the valve
body.

HS-203-3 November 1990
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Examine the air-purifying element for:

o Incorrect cartridge, canister or filter for the
hazard:
o Incorrect installation, loose connections, missing

or worn gasket or cross threading in the holder:

o expired shelf-life date on the cartridge or
canister; and

[} Cracks or dents in the outside case of the filter,
cartridge or canister, indicated by the absence of
sealing material, tape, foil, etc., over the inlet.

If the device has a corrugated breathing tube, examine it

for:
o Broken or missing end connectors:
° Missing or loose hose clamps; and

-} Deterioration, determined by stretching the tube
and looking for cracks.

Examine the harness of a front-or back-mounted gas mask
for:

o Damage or wear to the canister holder, that may
prevent its being held in place:; and
o Broken harness straps for fastening.

203.4.2 ATMOSPHERE-SUPPLYING RESPIRATORS

For a routinely used atmosphere-supplying device, use the
procedures:

HS-203-4 Novamber 1990



o
[0

Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase [I RFURI 903 Pad Mound, and East Trenches Area, (Operable Unit

2) Rocky Flats Plant Apnl 1991

Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

1. If the device is a tight-fitting facepiece, use the
procedures outlined under air-purifying respairators,
except those pertaining to the air-purifying elements.

2. If the device is a hood, helmet, blouse or full suit, use
the following procedures:

Examine the hood, blouse or full suit for rips and
tears, seam integrity, etc.:

Examine the protective headgear, if required, for
general condition with emphasis on the suspension
inside the headgear:;

Examine the protective face shield, if any, for
cracks or breaks or impaired vision; and

Make sure the protective screen is intact and
secured correctly over the face shield.

3. Examine the air supply systems for:

Integrity and good condition of air supply lines
and hoses, including attachment and end fittings;
and

Correct operation and condition of all regulators,
or other air flow regulators.

In addition to the above, for self-contained breathing
apparatus (SCBA) units also determine that:

D797.8/72
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1. The high pressure cylinder of compressed air or oxygen 1s
. sufficiently charged for the intended use, preferably
full charged.

2. On closed circuit SCBA, a fresh canister of CO, (carbon
dioxide) sorbent is installed.

3. on open circuit SCBA, the cylinder has been recharged if
less than 25 percent of the useful service time remains.

All SCBAs are required to have a warning device that
indicates when the 25 percent level is reached. However, it 1is
recommended that an open-circuit SCBA be fully charged before use.

203.4.3 RESPIRATOR DISASSEMBLY

The used respirators should be collected and deposited in

a central location. They are taken to an area vhere the filters,

. cartridges or canisters are removed and discarded. Canisters

should be damaged or marked to prevent accidental reuse. It

facepieces are equipped with reusable dust filters, they may be

cleaned with conmpressed air in a hood. This prevents dust from

getting into the room and affecting the respirator personnel. 1If

SCBA are used, tanks are removed and connected to an area where the

SCBA regulators and low-air warning devices are tested. SCBA
facepieces are cleaned like air-purifying respirator facepieces.

203.4.4 DEYECTS FOUND IN FIELD INSPECTION

If defects are found during any field inspection, two
remedies are possible. If the defect is minor, repair and/or
adjustment may be made on the spot. If it is major, the device
should be removed from service until it can be repaired. (A spare
unit should replace the unit removed from service.) Under no

. D797.8/72 HS-203-6 November 1990
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circumstances should a device that is known to be defective remain

| . in the field.

203.4.5 INSPECTION DURING CLEANING

Because respirator cleaning usually involves some
disassembly, it presents a good opportunity to examine each
respirator thoroughly. The procedures outlined above for a field
inspection should be used. Respirators should be inspected after
cleaning operations and reassembly have been accomplished.

203.5 RESPIRATOR CARE

When used routinely, respirators should be exchanged
daily for cleaning and inspection. Where respirators are used only
occasionally, the exchange period could be weekly or monthly.
workers maintaining their own respirators should be thoroughly
briefed on cleaning and disinfecting them. Although workers may

‘ not be required to maintain their own respirators, briefing on the
cleaning procedure will encourage their acceptance of a respirator
by providing knowledge of what is a clean, disinfected, properly
maintained devices. This is particularly important vwhere
respirators are not individually assigned.

Where respirators are individually assigned (a practice
to be encouraged), they should be identified to ensure that the
worker alwvays receives the same device. Identification markers
must not penetrate the facepiece, block the filter, cartridge parts
or exhaust valves.

When a relatively small number of respirators are used,
or vhere workers clean their own respirators, the generally
accepted procedure is washing with detergent and warm water using
a brush, thoroughly rinsing in clean water, and drying in a clean

. D797.8/72 HS-203-7 November 1990
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place. Precautions should be taken to prevent damage from rough
handling during this procedure.

When large numbers of respirators are used, it 1s
recommended that centralized cleaning and maintenance be performed
and that specialized equipment and personnel trained in respirator
maintenance be utilized.

203.5.1 CLEANING AND SANITIZING

The actual cleaning may be done in a variety of ways. A
commercial dishwasher can be used. A standard domestic clothes
washer may also be used if a rack is installed around the agitator
to hold the facepieces in fixed positions. If the facepieces are
placed loose in the washer, the agitator may damage themn. A
standard domestic dishwasher may be used, but it is not preferred
because it does not immerse the facepieces. any good detergent may
be used followed by a disinfecting rinse or a combination
disinfectant-detergent for a one step operation. Disinfection is
not absolutely necessary if the respirator is reused by the same
person. Hovever, where individual issue is not practical,
disinfection is strongly recommended. Reliable, effective
disinfectants may be made from readily available household
solutions, including:

1. Hypochlorite solution (SO ppm of chlorine) made by adding
approximately two milliliters of bleach (such as Chlorox)
to one liter of water, or two tablespoons of bleach per
gallon of water. A two-minute immersion disinfects the

respirators.

2. Aqueous solution of iodine (50 ppm of iodine) made by
adding approximately 0.8 milliliters of tincture of
iodine per liter of water, or one teaspoon of tincture of

D797.8/72 HS-203-8 November 1990
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iodine per gallon of water. Again, a two-minute
immersion is sufficient.

3

If the respirators are washed by hand, a separate
disanfecting rinse may be provided. If a washing machine or
dishwasher is used, the disinfectant must be added to the rinse
cycle: the amount of water in the machine at that time will have to
be measured to determine the correct amount of disinfectant.

To prevent damaging the rubber and plastic in the
respirator facepieces, the cleaning water should not exceed 140°F,
but it should not be less than 120°F to ensure adequate cleaning.
In addition, if commercial or domestic dishwashers are used, the
drying cycle should be eliminated, since the temperatures reached
in these cycles may damage the respirators.

203.5.2 RINSING

The cleaning and disinfected respirators should be rinsed
thoroughly in water (140°F maximum) to remove all traces of
detergent and disinfectants. This is very important for preventing
dermatitis.

203.5.3 DRYING

The respirators may be allowed to dry in room air on a
clean surface. They may also be hung from a horizontal wire, like
drying clothes, but care must be taken not to damage or distort the
facepieces. Another method is to equip a standard steel storage
cabinet with an electric heater that has a built-in circulating
fan, and to replace the solid steel shelves with steel mesh.

D797.8/72 HS=-203-9 November 1990
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203.5.4 REASSEMBLY AND INSPECTION

The clean, dry respirator facepieces should be
reassembled and inspected in an area separate from the disassembly
area to avoid contamination. The inspection procedures have been
discussed; special emphasis should be given to inspecting the
respirators for detergent or soap residue left by inadequate
rinsing. This appears most often under the seat of the exhalation
valve, and can cause valve leakage or sticking.

The respirator should be thoroughly inspected and all
defects corrected. New or retested cartridges and canisters should
be installed, and the completely reassembled respirator should be

tested for leaks.
203.6 MAINTENANCE AND REPAIR

Maintenance personnel must be thoroughly trained. They
must be aware of the limitations and never try to replace
components or make Trepairs and adjustments beyond the
manufacturer's recommendations, unless they have been specially
trained by the manufacturer.

These restrictions apply primarily to maintenance of the
more complicated devices, especially closed- and open~circuit SCBA,
and more specifically, regulator valves and low pressures warning
devices. These devices should be returned to the manufacturer or
to a trained technician for adjustment or repair. there should be
no major problems in repairing and maintaining most respirators,
particularly the commonly used air-purifying type.

An important aspect of any maintenance program is having
enough spare parts on hand. Only continual surveillance of
replacement rates will determine what parts and quantities should

D797.8/72 HS-203~10 November 1990
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be kept in stock. It is desirable to have a recording system to
indicate spare parts usage and the inventory on hand.

For SCBA devises, the facepiece should be combined with
the tested regulator and the fully charged cylinder, and an
operational check performed.

203.7 RESPIRATOR STORAGE

Damage and contamination of respirators may take place if
they are stored on a workbench, or in a tool cabinet or toolbox,
among heavy tools, greases and dirt. Freshly cleaned respirators
should be placed in heat~sealed, ziplock, or other reusable plastic
bags until reissue. They should be stored in a clean, dry location
away from direct sunlight. They should be placed in a single layer
with the facepiece and exhalation valve in an undistorted position
to prevent rubber or plastic from taking a permanent distorted

"get."”

Air-purifying respirators kept ready for non-routine or
emergency used should be stored in a cabinet with individual
compartments. The storage cabinet should be readily accessible,
and all vorkers should be made aware of its location, as is done
for fire extinguishers. Preventing serious injury from the
inhalation of a toxic substance depends entirely on how quickly
workers can get to the emergency respirators.

A chest or wall-mounted case may be used for storing SCBA
for use in emergencies. Again, the location of SCBA should be
well-known and clearly marked. Unlike fire extinguishers, however,
they should be located in an area that will predictably remain
uncontaminated. Putting on a SCBA in a highly contaminated
atmosphere such as might be created by massive release of a toxic
material may take too long a time to perform safety in that area.

D797.8/72 HS-202 -11 November 1990
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Therefore, the first reaction should be to escape to an
uncontaminated area, then put on the SCBA, that should be located
there, and re-enter the hazardous area for whatever task must be
done. Exceptions to this rule may be encountered, and only a
thorough evaluation of the process and escape routes will permit a
final decision about the correct storage location for SCBA.
Respirators should be stored in a plastic bag inside a rigid

container.

Workers who are adequately trained should develop a
respect for respirators that will be an automatic incentive to
protect respirators from damage. Besides providing better
assurance of adequate protection, this training will 1lower
maintenance costs by decreasing damage.

203.8 RECORDKEEPING

Records should be maintained to document that proper care
and maintenance has been performed on respiratory protection
devices. Records should indicate when and what was done to each
respirator, and also by whom.

203.9 REFERENCES

U.S. Department of Labor, OSHA, Safety and Health for General
Industry (29 CFR Part 1910), Respiratory Protection 1910.134,
U.S. Department of Labor Occupational Safety and Health
Administration.

American National Standard, Practices for Respiratory Protection,
ANSI 288.2-1980, American National Standards Institute.

Birkner, L.R., Respiratory Protection A Manual and Guideline,
American Industrial Hygiene Association, 1980.
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OPERATING PROCEDURE No HS-501
501 0 PERSONNEL DECONTAMINATION
501 1 GENERAL

The objective of these procedures is to minimize the risk of exposure to hazardous substances
These procedures were derived from the U.S. Environmental Protection Agency (EPA), Office
of Emergency and Remedial Response’s (OERR) Interim Standard Operating Safety Guides
(revised September 1982) This version of the guides is 1n a format that 1s more appropnate
for use in the field.

Decontamination procedures shall be communicated to employees, and implemented before any
employees may enter areas on site where potential for exposure to hazardous substances exsts.
All employees leaving a contaminated area shall be appropnately decontaminated; all
contaminated clothing and equipment leaving a contaminated area shall be appropnately
disposed of or decontaminated. Decontamination procedures shall be monitored by the Site
Safety and Health Officer (SSO) to determine their effectiveness When such procedures are
found to be ineffective, appropriate steps shall be taken to correct any deficiencies.
Decontamination shall be performed in geographical areas that will minimize the exposure of
uncontaminated employees to contaminated employees or equipment. Employees whose
nonimpermeable clothing becomes wetted with hazardous substances shall immediately remove
that clothing and proceed to shower. The clothing shall be disposed of or decontaminated
before it is removed from the work zone.

The procedures for decontaminating personnel upon leaving the contaminated area are
addressed for each of the EPA, OERR designated levels of protection, excluding Level D
Typical components of Levels B, C and D are provided in Section 72.2, Personal Protective
Equipment Levels, of this health and safety plan Adjustments may be required in the
decontamination line configurations and procedures if ensemble components other than those
specified in the health and safety plan are used.

(4006115-39)(HB-301)(04/16/91)
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If personnel decontamination is to be done 1n a manner not addressed in this SOP, those
decontamination procedures must be formally established and all concerned employees briefed

Procedures are given for complete and abbreviated amounts of decontamination for each level
of protection other than Level D. Complete decontamination procedures for all levels of
protection will normally consist of 17-18 steps depending upon the PPE ensemble. Each station
emphasizes an important aspect of decontamination. Utihizing all 17-18 steps will ensure that
contaminant removal is as complete as feasible under field conditions. Abbreviated procedures
are provided for situations when complete decontamination and removal of all personal
protective equipment 1s not necessary. Examples of such situations include having to exchange
breathing air bottles, taking a work break required to mimimize heat stress, and when PPE
ensembles other than those specified in the health and safety plan are employed The
abbreviated procedures are not suitable for work accomplished inside the 903 Pad (THSS No.
112) or any other area wherein radiological contamination is detected as work progresses.

Decontamination lines are site-specific since they are dependent upon the contamunant species
present, the degree of contamination, the specific items of PPE worn, and the type of work
activities on site. Procedures specified herein may be modified by the SSO as the need arises.
All modifications must be approved by the site manager. Normally, a phosphate-free soap in
potable water solution will be used as the wash medium for personnel decontamination. When
the decontamination line is no longer required, contaminated wash and rinse solutions and
disposable articles must be contained and disposed of.

Radiological monitoring as described in EG&G, Radiological Operating Instructions, will be
conducted for personnel and equipment departing all exclusion zones established in accordance
with Title 29 Code of Federal Regulations (CFR) Part 1910.120, Hazardous Waste Operations

and Emergency Response.

An exclusion zone's location determines who will conduct the monitoring. EG&G Radiation

Protection Technicians (RPT) will monitor all personnel and equipment departing an exclusion
zone that has been established within a controlled entry area designated by EG&G to himit

(40061 15-D9)(HS-S01)(04/16/91)
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exposures to radioisotopes (i.e., 903 Pad). A contractor supplied SSO or Health and Safety
Technician (HST) working for the SSO and assigned to a specific field team will conduct
precautionary monitoring. Precautionary monitoring 1s described in Appendix A of thus SOP.
If an SSO or HST finds contamunation levels greater than 250 counts per minute (cpm), all
personnel and equipment will remain at the exclusion zone until an EG&G RPT arrives and

assesses the situation.

The Contractor supplied SSO/HST will be responsible for completing Form 1.2, Personnel
Decontamination Record.

501.2 EQUIPMENT
The types and amounts of decontamination required are largely dependent upon the types and
amounts of contaminants that also dictate the ensemble being worn. Therefore, selection of the

correct decontamination procedures and equipment is based upon the level of PPE being worn
Table 1, Equipment Needed To Perform Decontamination Measures For Levels B, and C, and

(4008-11S-IP)(HS-IB1 )(94/36/91)
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Table 2, Equipment Needed to Perform Abbreviated Decontamination Measures for Levels
B and C, define equipment necessary to implement procedures established by this SOP

501 3 LOCATION OF DECONTAMINATIONLINES

Decontamination facilities (excluding showers and change rooms) will be located in the
Contamination Reduction Zone (CRZ), that 1s, the area between the Exclusion Zone (the
contaminated area) and the Support Zone (the clean area) as shown in Figure |

501 4 CONFIGURATION OF DECONTAMINATIONLINES

Decontamination procedures must provide an orgamized process by which levels ot
contamination are reduced The decontamination process will consist ot a series ot
procedures performed 1n a specific sequence  That 1s, outer, more heavily contaminated

items (for example, outer boots and gloves) will be decontaminated and removed first,
followed by decontamination and removal of inner, less contaminated items (such as. jackets
and pants). Each procedure should be performed at a separate station in order to prevent
cross contamination. The sequence of stations 1s called the decontamination line

Stations should be separated physically to prevent cross contamination and should be
arranged 1n order of decreasing contamination, preferably in a straight hine Entry and exn
pomts should be conspicuously marked

Decontamination lhines for personnel wearing various levels of protection dare provided n
Figure 2, Decontamination Layout - Level B Protection, Figure 3, Decontamination Layout -
Level C Protection, Figure 4, Abbreviated Decontamination Layout -Level B Protection, and
Figure 5, Abbreviated Decontamination Layout - Level C Protection

(4006-115-39)(HS-301 (04/19/91)
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TABLE 1
EQUIPMENT NEEDED TO PERFORM DECONTAMINATION MEASURES
FOR LEVELS A, B, AND C
Swwon] & Vanous Size Contaners Sutoal0 s Conmners 20-30 Galions) |
b Plasuc Liners b Plastic Liners ‘
¢ Plastic Drop Cloths ¢ Bench or Siools
d Boot Jack
Station 2 s Contaners (20-30 Gallons)
b Decon Solution or Detergent Water Swation 11 s Rack
¢ 2-3 Long-Handled, Soft-Bnstied b  Drop Cloths
Scrub Brushes ¢ Bench or Siools
Station 3 s Contsners (20-30 Gallons) Station 12 a  Table
OR
High-Pressure Spray Unut Sution 13 a  Basin or Bucker
Water b Decon Solution
¢ 2-3 Long-Handlad, Sofi\-Bnstled ¢ Smail Table
Scrub Brushes®
Station 14 a  Water
Station 4 a Conainers (20-30 Gallons) b  Bamin or Buchet
b Plasuc Laners ¢ Small Table
Suawon § s Containers (20-30 Gallons) Suuon 15 a2 Containers (20-30 Gallons)
b Plastic Liners b Plasuc Liners
¢ Bench or Swools
Stauion 16 3  Containurs (20-30 Gallons)
Suuon 6 a Contaners (20-30 Gallons) b  Plasuc Liners
b Plastic Liners
Stauon 17 s Comawners (20-30 Gallons)
Sution 7 s Containers (20-30 Gallons) b  Plasuc Liners
b Decon Solution or Detesgent Water ¢ Radution Monitor
¢ 2-3 Long-Handled, Sof\-Bnaied
Scrub Brushes® Stavon 18 s Water
b  Sosp
¢ Small Table
Stauon 8 a Contaners (20-30 Gallons) d  Bamn or Bucket
OR ¢ Showers
High-Pressure Spray Unnt f Towels
b Water
¢ 2-3 Long-Handied, Soft-Bristled Swauon 19 8 Dressing Room 1s Needod
Scrub Brushes® b Tahles
¢ Chars
Station 9 a Asr Tanks or Face Masks and Cartndge d Lockers
Depending on Leve! ¢ Cloths
b Tape
¢ Boot Covers
4 Glove

*Brushes will not be used 10 remove radiclogical comanunstion from bare skin

(4008-113-39)(115-301)(04/19/91)
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TABLE 2
EQUIPMENT NEEDED TO PERFORM ABBREVIATED DECONTAMINATION
MEASURES FOR LEVELS A, B, AND C

Station 2

Station 3

L]

an o

Vanous Size Containers
Plastic Laners
Plastic Drop Cloths

Containers (20-30 Gallons)
Decon Solution

Rinse Water

2-3 Long-Handled, Soft-Bnstled
Scrub Brushes®

Contsiners (20-30 Gallons)
Plastic Liners
Bench or Stools

*Brushes will net be used 10 remove radiological contanunation form bare skin

(4006-115-39)(1S-301 X04/19/91)
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Station 4

Stauon §

Station 6

Siation 7

n o

an oe

an o

Air Tanks or Masks and
Canndges Dcpending Upon Level
Tape

Boot Covers

Gloves

Comaners (20-30 Gallons)
Plastic Liners
Bench or Stools

Plastic Sheets
Basin or Buckot
Soap and Toweis
Bench or Stools

Water

Soap

Tables

Wash Basin or Bucket
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FIGURE 1
SITE WORK ZONES

3

I

Support Zone

Access Control Ponts

Contamnation Reduction Cornidor
Contamination Reduction Zone (CR2).

Exclusion Zone

Note Area dimensions not to scale Distances between points may vary
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FIGURE 2

DECONTAMINATION LAYOUT
LEVEL B PROTECTION

EXCLUSION
ZONE
Boui Cover
Outer Gluve Tape &
Retnuval Retoval Glove Wash Segregated

Equipment
Drop

Boot Cover &
Glove Rinse HOTLINE

Tank Change
and Redress

Boot Cover/Outer Gloves

CONTAMINATION
REDUCTION
ZONE

@
O

Suit/Safety
Boot Wash

Suit/SCBA/Boot/Glove
Rinse

SCBA Backpack
Removal

Splash Suit
Removal

inner Glove
wash

inner Glove
Rinse

Face/Piece
Removal

inner Glove
Removal

Radiation Monitor
CONTAMINATION

CONTROL LINE
18) Recress

SUPPORT
ZONE
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DECONTAMINATION LAYOUT
LEVEL C PROTECTION
EXCLUSION
ZONE
Outer Glove Te Boot&Cover
Removal Removal  Glove Wash Secreoate?

D—De—D— D "

Boot Cover &
Removal Glove Rinse

Suit/Safety
Boot Wash

Suit/Safety

Canister or
Boot Rinse

Mask Change
and Redress - Boot
Cover/Outer Gloves

Splash Suit
val

CONTAMINATION
REDUCTION

ZONE inner Glove

Wash

nner

Rinse
Face Piece
Removal

inmner Glove
Removal

Radiation Monitor
CONTAMINATION ___

Shower wess CONTROL LINE

SUPPORT
ZONE
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ABBREVIATED DECONTAMINATION LAYOUT
. LEVEL B PROTECTION

WIND DIRECTION

[

| Redress Boot Covers 20
{ and Outer Gloves ,
21 Solution 20°

g: @ STATION 5
Tank Remove
STATION 1 STATION 2 Water Change.Over Bootsnes
%ecmoneomm e Outer Garments
Equipment 2 y (For Disposal
Orop o _@ndOfisite |
. ’ 8 Rtergove . - Decontamnation)
oot Cover
and Outer Gioves| STATION 3 STATION 4 .
' O
2l Y
Plastic =1 Can an
Sheet g| (10 galion) (32 gallon)
STATION 6 REMOVE SCBA
STATION 7 proellta
STATION 8 SHOWER

[T
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ABBREVIATED DECONTAMINATION LAYOUT
‘ . LEVEL C PROTECTION

WIND DIRECTION

: | Redress Bont Covers 20°
{ and Outer Gloves
-—

g \ ] < sy
| Decon /
~ 20°
= | Solution
% : . STATION 5§
rtnage or Remove
STATION 1 STATION 2 Water Caruster Boots/Gloves
Change-Over Point and
DGe:?r?e 3219’ Outer Garments
n (For Disposal
. qu?o?m . and Off Site
—'A A Rtemcgve . —d Decontammation) |
oot Cover
and Outer Gioves | STATION 3 STATION 4
! O
2
Plastic ol  _ Can Can
B B e e e
STATION 6 REMOVE MASK
RADIATION
STATION 7. MONITOR
STATION 8 SHOWER

7Y
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5015 PROCEDURES FOR PERSONNEL DECONTAMINATION

Decontamination procedures must provide an organized process by which levels of contamination are
reduced The decontamination process should consist of a senes of procedures performed in a speafic
sequence. For example, outer, more heavily contaminated items (such as, outer boots and gloves) should
be decontaminated and removed first, followed by decontamination and removal of inner, less
contaminated items (such as, jackets and pants). Each procedure should be performed at a separate
station in order to prevent cross contamination. The sequence of stations is called the decontamination
line. The procedure (such as boot wash) to be accomplished at a given station will be clearly indicated so
that a person at that station knows what 1s required Decontamunation procedures for various levels of
protection are provided in Table 2, Procedures for Level B Decontamination; Table 3, Procedures for
Level C Decontamination; Table 4, Abbreviated Procedures for Level B Decontamination; and Table 5,
Abbreviated Procedures for Level C Decontamination These procedures are for situations which warrant
the maxumum amount of PPE items for a given PPE level as speafied in the health and safety plan
Certain operations may require a variant of the specified PPE ensembles which will require a modification
in the decontamination procedures.

All equipment and fluids used for decontamination must be decontaminated and/or disposed of properly.
Buckets, brushes, clothing, tools, and other contaminated equipment will be collected and decontaminated

(4008-113-30)(HS-301)(8¢ /24 31)
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PROCEDURES FOR LEVEL B DECONTAMINATION

Station 1 Segregsted Equipment Drop

Stauon 2 Boot Cover and Glove Wash
Station 3 Boot Cover and Glove Rinse
Suation 4 Tape Removal

Station § Boot Cover Removal

Sution 6 Outer Glove Removal

Suuon 7 Suit and Safety Boot Wash

Station 8 Suit, SCBA, Boot, and Glove Rinse

Susuon 9 Tank Change

Station 10 SCBA Backpack Removal

Sistion 11 Splash Sust (such as saranex)
Removal
Swation 12 Inner Glove Wash

Ststion 13 Inner Glove Rinse

(4008 113-39)(14S-301)(04/19/91)

10

Deposit equipment used on site (lools
samphing devices and containers

ING Instr is, rad chipboards
etc ) on plastic drop cloths or in difTerent
containers with plasiic liners  Segregsuon
at the drop reduces the probabulity of cross
contamunation

Scrub outer boot covers and gloves with
decon solution or detergent and waler

Rinse off decon solunion from stanon 2
using coprous smounis of water

Remove tap. around hoots and glovex anud
deposut in comainar with plastie hiner

Remove boot covers and  diposit 1n
container with plasuic hiner

Remove outer gloves and duposit in
conumner with plastc liner

Wash chemical-remistant splash sut SCBA
gloves and safcly boots  Scrub with long-
handlcd scrub brush and decon solunion
Wrap SCBA rcpulator Gf helt mounted
type) with plastic 10 keep out water  Wash
bachpack assembly with sponges ur cloths

Rinse off decon soluion using copious
amounts of water

Il worker leaves exclusion zone 10 change
air tank, tus s the las step n the
decomanunation procedurs  Warker s air
tank 15 exchanged, new ouler gloves and
boot covers put on and joints apnd
Worker returns to duty

While still weanng fecepuce Amove
backpack and piace oo bl Dimonnt
hose from regulator valve

With assmancs of heiper remeve spiash
sul  Deposu

n contaner with plastic liner

Wash inner gloves wath devon solution

Rinse inner gloves with waicr
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TABLE 2
(Continued)

Stauon 14 Facepiece Removal 14

Station 15 Inner Glove Removal 18

Station 16 Inner Clothing Removal 16

Station 17 lield Wash 17

Ststion 18 Redress 18

*If radiological contamination 15 found the SSO will provide instructions for decontamination

(4006-115-39)(115-301)(04/19/91)

Remove facepiece Deposit in container
with plastic hner Avoid touching lace
with fingers

Remove inner gloves and deposit in
container with hiner

Remove inner clothing. Place 1n
container with iner Do not wear inner
clothing off site since there 15 a possibihity
that small amounts of coniaminams
might have been transferred 1n removing
the fully encapsulating suit  Radiation
monitonng will be done here *

Wash hands and face if shower 18 not
availlable

Proceed to showers and pui on clcan
clothes
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PROCEDURES FOR LEVEL C DECONTAMINATION

Station |

Suuon 2
Station 3
Stauion 4
Suton §

Suton 6

. Suwtion 7

Station 8

Station 9

Staton 1!
Stavon 11
Station 12

Swton 13

Sauon 14

Segregated Equipment Drop

Boot Cover and Glove Wash

Boot Cover and Glove Rinse

Tape Removal

Boot Cover Removal

QOuter Glove Removal

Suut and Boot Wash

Suu and Boot, and Glove Rinse

Camsier or Mask Change

Splash Suit (such as saranex)
Removal

Inner Glove Wash

Inner Glove Rinse

Faceprece Removal

Inner Glove Removal

Q] (40001 15-39)(115-501 {04/19/91)

1

12

13

14

Deposit equipment useC on site (iools,
sampling devices and containers,
monitonng instruments, radios, chipboards,
sic ) on plastic drop cloths or n differemt
contaners with plasiic hncrs  Sepregation
at the drop reduces the probabiluy of cross
contanunation

Scrub outer boot covers and gloves with
decon solution or delergent and watcr

Rinse ofT decon solution from smswon 2
using copious smounis of water

Remove tape around hoots and gloves and
deposit 1n conainer with plasuc e

Remove hoot covers and depost 1n
container with plastic hner

Remove outer glovis and duposit 1n
container with plasuic hner

Wash spiash suit, gloves and safety boois
Scrub with long-handivd scrub hrush and
decon solution

Rinse off decon solution using water
Repeat as many times as necessary

If worker leaves exclusion zone w0 change
caruster (or mask), this 1s the last siep in
the decontarmunation procedure Worker 5
camster 15 exchanged mw outer gloves
and boot covers put on and yums tapnd
then worker retumns (o duty

With assustance of heiper remove splash
sut  Deposut

0 contamner with plastic liner

Wash inner gloves with decon soluvon
Rinse inner gloves with water

Remove faceprece  Deposnt 1n contaner
with plasin limer  Avoud tamhing face
with fingers

Remove inner gloves and deposit in haud
container
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TABLE 3
’ (Continued)

rs

Sution 15 Inner Clathing (such as tyvek) 15

Removal

Station 16 Field Wash 16

Siation 17 Redress 17

°If radiological contamination is found the SSO will provide instructions for decontamination

(4006-115.39)(115-301)(04/19/91)

Remove clothing soshed with perspiration
and place in

hned containcr Do not wear wnncr
clothing off site since there i1 8 possibility
that small amounts of contaminanis
might have been transferred 1n removing
the fully encapsulating suit  Radiation
monmitonng wil be done here

Wash hands and (ace «f shower 1s not
available

Proceed to shower and put on cican
clothes
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TABLE 4

ABBREVIATED PROCEDURES FOR LEVEL B DECONTAMINATION

Stauon | Equipment Drop

Staton 2 Outer Garment, Boots, and Gloves
chemucal -
Wash and Rinse
Swtion 3 Outer Boot and Glove Removal
Station 4 Tank Change

Suauon § Boots, Gloves, and Outer Garment
gloves
Removal

Suuon 6 SCBA Removal

Station 7 Monnor

Suation 8 Field Wash

*If radwlogical contamunation 18 found the SSO will provide iastructions for decontarmination

(4006-115-39K(11S-301)(04/19/9%)

Deposit equipment used on sile (10als
sampling devices and containers
monitonng instruments, radios, chipboards
etc ) on piastic drop cloths Segregation st
the drop reduces the probability of cross
conlamunation

Scrub outer boots, outer glaves and

resistant splash suu with decon solution or
detergent and water  Rinse off using
copious amounts of waler

Remove outer boots and gloves Duposit
in contamner with plasiic hiner

If worker leaves exclusion 20m (o chang,
air wank  this s the last siep 10 the
decontanmunstion procedun.  Worker s arr
ank 15 exchanged ncw outer gloves and
boot covers put on joints taped and worker
returns to duty Dunng hot weather
operations, cool down stations may be st
up within this area

Boots chemical-remsiant splash suit nner

removed and dcposited n separale
comamncrs hined with plasuc

SCBA backpack and facepiece are removed
(avoid 1ouching face with fing.rs) SCBA
deposited on plastu. shecis

Radiation Monunor®

Hands and (ace an: thoroughly washed
Shower as soon as possible
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TABLE §

ABBREVIATED PROCEDURES FOR LEVEL C DECONTAMINATION

Swuuoa | Equipment Drop 1

N

Sistion 2 Outer Garment, Boots, and Gloves

splash suut

Wash and Rinse
Stauion 3 Outer Boot and Glove Removal 3
Suauon 4 Camster or Mask Change 4
Station $ Boots, Gloves, and Outer Garment 5
gloves

Removal
Suuon 6 Facepiece Removal 6
Suanon 7 Moaitor 7
Susuon 8 Field Wash 8

*If ndwlogical contamunation 15 found the S50 will provide nstrucuions for decontsnunation

(J006-115- WK HS-301)(04/19/91)

Deposit equipment used on site (lools,
sampling devices and contasiners
monitonng instruments, radios, chiphoards,
etc ) on plastic drop cloths Segregation at
the drop red the probatuiuy of cross
conamunation

Scrub outer boots ouler gloves and

with decon solution or deicrgent and walur
Rinse ofl using copious amounts of water

Remove outer boots and gioves Diposit
n coman.r with plasuc hner

If worker leaves exclusion zom 1o chang.
camuster (or mask) this 1z the last siep in
the decontaminanion procedure  Workur s
camsier 15 exchang.d new ouler gloves
and boot covers put on joints taped and
worker rctumns to duty Dunng hot
weather opersiions cool down sistions may
be set up within this ana

Boots, chemucai-resisiant splash suit, inner

removed and d ted n

r

contamners hined with plastic

Faceprece 13 removed (avoud touching face

with (ingers)  Facep duf d on
plastic sheet
Radistion Momior

Hands and (ace are thoroughlhh washud
Shower a3 soon as possble
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5016 EMERGENCY PROCEDURES

In general, emergency procedures established by the applicable health and safety plan apply
501.61 Life Threatenng Injuries

In an emergency, the pnmary concern is to prevent the loss of hfe or severe injury to site personnel. If immediate
medical treatment 1s required to save a lfe or kmb, decontamnation will be delayed until the victim 15 stabilized.
1f decontamunation is to be delayed, wrap the wictim 1n blankets, plastic, or rubber to reduce contamination.
Emergency response personnc} should be alerted to the potential contamination.

501.6.2 Nonthreatening Injunes

If the injury does not threaten hfe or hmb, routine decontamination procedures should be used.

501.63 THERMAL STRESS

If an emergency due to a heat-related illness develops, protective clothing should be removed from the victum as soon
as possible to reduce the heat stress, and emergency procedures for heat stress should be implemented immediately

501 7 DOCUMENTATION
The amount and type of documentation maintained is dependent upon type of operation 1n progress.
501.7.1 Rouune Operations

50172 Operations That Result in Personnel or Equipment Becoming Contaminated With Radioactive Matermks
An EG&G RPT will be contacted immediately if a Ludlum Model 12-1A count rate meter indicates the presence

of radioactive materials in a controlled eatry area designated by EG&G to limit exposures to radioisotopes. The
RPT will venfy the presence of radioactive materials and complete the pertinent forms as speafied in EG&G ROL

(4008-115-J9)(HS-S01X(04/16/91)
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PERSONNEL DECONTAMINATION RECORD

Personnel Inside Exclusion Zone

Form 12

Name Position
Team Leader
H&S Technician
Dnller
Dnller’s Helper
Air Techmaan
Other, speafy

PPE Level Worn

A B C D

Assigned Task (check appropnate task)

— Well Construction —.. Well Development

— Soil Boring — Surfical Soil Sampling

— Other, speafy

Work Location

Operable Umt ___

Additional Locating Information

Results of Environmental Monitoring  (record highest measurement noted and unuts)

Radlological

Instrument Used Higher Measurement

Note: If radiclogical contamuaation 8 found, record the nsame of the RPT that responds.

{4006-113-39)(HS-301 (04 /16/91)
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| Ambient Air ' Form 12
| Instrument Used Higher Meas eat
Instrument Used Higher Measurement

nation  (describe by refesence to a fi
igure and table provided 1 SOP or attach a
a description of the procedure) diagram of layout with

Layout descnbed in Figure

Procedure described in Table

Adflmoml Remarks (include descnption of any emergency decontamination accomplished and summary of RPT
actions if previously unsuspected radiological contamination was found and names of personnel or equipment found
to be radiologically contamnated as well as name of RPT that responded to the site) ’

Completed by Date
Subco
(Nlme and c) udbcontractor

®
¢

(4006115 39)(HS-01 04 /16/91)
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| APPENDIX A

PRECAUTIONARY MONITORING

. .

(4008-315-39)(HS-308)(04/16/91) A-1
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1 PURPOSE
To establish personnel momitoring requirements for radioactive contamination

2 SCOPE
This instruction defines the use of instruments for personnel contamination monitoring, criteria for personncl

contamination, and management of contaminated personnel

3 GENERAL
31 If a radiological occurrence involves a combination of conditions, response actions shali be taken in the

followang priority

e Cntical injury or illness
¢ Skin contamination
¢ Noncnitical injury or illness

Possible inhalauion of radioactive matenal

. 32 Emergency medical care of critically injured or 1l personnel shail take precedence over radiological actions

33 Carc shall be exerased in transporting contaminated personnel to minimize the spread of contamination
outside of the exclusion zone. A blanket or other matenal will be used to cover a contaminated person that

leaves the exclusion zone.

4 [INSTRUCTIONS
41 Momitoring of personnel for contamination shall be performed in the following situations

e Whenever leaving a Controlled Area designated by EG&G such as the 903 Pad.
¢ Whenever exting a Contaminated Area as indicated by environmental momitoring conducted a- ficld
work progressed

41.1 Alpha contammation monitoring shall be performed as follows

e The Ludlum Model 12-1A Survey Meter with an Air Proportional Detector shall be used

(3000115 W)(HS-301)(04/19 1) A-2

[10
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e The detector shall be held wathin % inch of the body or clothing surface and movced slowly, 1 ¢, about

1 inch per second
¢ To the extent practical, clothing wrinkles shall be smoothed prior to monitoring

e The nstrument scale selector control shall be set to the range approprniate for measuring levels of

contamination.

e Visual or audible mnstrument response shall be used to determine the presence of contamination

¢ Skin or clothing shall be considered contaminated if the detectable radioactivity 1s greater than 250

cpm

412 Precautionary monitoring shall consist of a whole-body survey A whole-body survey shall be conducted
front and back as the individual being surveyed stands with legs spread and arms extended out from the

shoulders as the probe 1s moved over the following areas or articles

¢ Head (pause at mouth and nose)

o Neck and shoulders

¢ Arms (pause at cach elbow)

¢ Hands (pause at palm and back)

e TLD and secunity badge

¢ Respirator, exterior, intenor, cartridge, and straps
¢ Chest and abdomen

o Back, hips, and seat of pants

e Legs (pause at each knee)

e Pant cuffs (pause)

¢ Shoe cover bottoms

e Shoe tops

e Shoe bottoms (pause at sole and heel)

413 An EG&G RPT and the SSO shall be contacied if greater than 250 cpm 1s detected after complction of

the personnel decontainination procedures The individual found to be contaminated and the individual

. that performed the monitoring will remain at the personnel decontamination station

41

(4006.115-39)(148-301 {04/19/91) A-3
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OPERATING PROCEDURE NO. HS-509

509.0 SAFETY GUIDELINES POR DRILLING INTO S80OIL AND ROCKS

$09.1 PURPOSE

The purpose of this operating procedure is to provide
guidelines for safe conduct of drilling operations with truck-
mounted and other engine-powered, drill rigs. The procedure
addresses off-road movement of drill rigs, overhead and buried
utilities, use of augers, rotary and core drilling, and other
drilling operations and activities.

509.2 APPLICATION

The guidelines shall be applied in all WCC/WCFS projects
in which truck-mounted, or other engine-powered, drill rigs are
used. The guidelines are applicable to WCC employees and WCC award
rigs. For drill rigs operated by contractors, drill rig safety is
the responsibility of the contractor.

509.3 RESPONSIBILITY AND AUTHORITY

Drill rig safety and maintenance is the responsibility of
the drill rig operator.

HAS~-PRO509 HS 509-1 November 1990
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$09.4 S8AFETY GUIDELINES
509.4.1 KOV!H;NT OF DRILL RIGS
Before moving a rig, the operator must do the following:

1. To the extent practical, walk the planned route of travel
and inspect it for depressions, gullies, ruts, and other
obstacles.

2. Check the brakes of the truck/carrier, especially if the
terrain along the route of travel is rough or sloped.

3. Discharge all passengers before moving on rough or steep
terrain.

4. Engage the front axle (on 4x4, 6x6, etc. vehicles) before
traversing rough or steep terrain.

Driving drill rigs along the sides of hills or
embankments should be avoided; howvever, if side-hill travel becomes
necessary, the operator must conservatively evaluate the ability of
the rig to remain upright while on the hill or embankment. The
possibility that the presence of drilling tools on the rig may
reduce the ability of the rig to remain upright by raising the
center of mass of the rig must be considered.

Logs, ditches, road curbs, and other long and horizontal
obstacles should be normally approached and driven over squarely,
not at an angle.

When close lateral or overhead clearance is encountered,
the driver of the rig should be gquided by another person on the
ground.

HAS-PRO509 HS-509-2 November 1990
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Loads on the drill rig and truck must be properly stored
while the truck is moving, and the mast must be in the fully
lowered position.

After the rig has been positioned to begin drilling, all
brakes and/or locks must be set before drilling begins. If the rig
is positioned on a steep grade and leveling of the ground is
impossible or impractical, the wheel of the transport vehicle
should be blocked and other means of preventing the rig from moving
or topping over employed.

509.5 BURIED AND OVERHEAD UTILITIES

The location of overhead and buried utility lines must be
determined before drilling begins, and their locations should be
noted on boring plans or assignment sheets.

Wwhen overhead powver lines are close by, the drill rig
mast should not be raised unless the distance between the rig and
the nearest pover line is at least 20 feet or other distance as
required by local ordinances, whichever is greater. The A4rill rig
operator or assistant should walk completely around the rig to make
sure that proper distance exists.

When the drill rig is positioned near an overhead line,
the rig operator should be awvare that hoist lines and power lines
can be moved towards each other by wind. When necessary and
approved by the PM and the utility, powerlines may be shielded,
shut down, or moved by the appropriate personnel.

HAS-PROS09 HS=509-2 November 1990
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509.6 CLEARING THE WORK AREA

Before a drill rig is positioned to drill, the area on
which the rig is to be positioned should be cleared of removable
obstacles and the rig should be 1leveled if sloped. The
cleared/leveled area should be large enough to accommodate the rig
and supplies.

509.7 SATE USE OF AUGERS

Never place hands or fingers under the bottom of an auger
flight or drill rods when hoisting the augers or rods over the top
of another auger or rod in the ground or other hard surfaces, such
as the drill rig platform.

Never allow feet to get under the auger or drill rod
while they are being hoisted.

When drill is rotating, stay clear of the drill string
and other rotating components of the drill rig. Never reach behind

or around a rotating auger for any reason.

Move auger cuttings awvay from the auger with a long-

" handled shovel or spade; never use hands or feet.

Never clean an auger attached to the drill rig unless the
transmission is in neutral or the engine is off, and the auger has
stopped rotating.

$09.8 SAFR USE OF HAMD TOOLS

OSHA requlations regarding hand tools should be cbserved
in addition to the guidelines provided below:

HAS-PROS509 HS=509~-4 November 1990
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1.

contained
Iron and S
wire rope,

509.20

Each tool should be used only to perform tasks for which
it was originally designed.

Damaged tools should be repaired before use or discarded.

Safety goggles or glasses should be worn when using a
hammer or chisel. Nearby co-workers and by-standers
should be required to wvear safety goggles or glasses also
or to move away.

Tools should be kept cleaned and stored in an orderly
manner wvhen not in use.

SAYE USE OF WIRE LINE HOIBTS, WIRE ROPE, AND HOISTING
HARDWARE

Safety rules described in 29 CFR 1926.552 and guidelines
in the Wire RPE User's Manual published by the American
teel Institute shall be used whenever wire line hoists,
or hoisting hardware are used.

PROTECTIVE GEAR

509.10.1 XININUM PROTECTIVE GEAR

Itens listed below should be worn by all members of the

drilling team while engaged in drilling activities.

HAS-PROS509

o Hard Hat;
o Safety Shoes (shoes or boots with steel toes and

shanks):; and
.} Gloves.

HS-509-5 November 1990



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase I RFU/RI 903 Pad Mound, and East Trenches Arca, (Operable Unit
2) Rocky Flats Plant Apnil 1991

Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

their use.

1.

509.11

$09.10.2 OTHER GEAR

Items listed below should be worn when conditions warrant
Some of the conditions are listed after each item.

gafety Goggles or Glasses: Use when: (1) driving pins in
and out of drive chains, (2) replacing keys in tongs, (3)

handling hazardous chemicals, (4) renewing or tightening
gauge glasses, (5) breaking concrete, brick, or cast
iron, (6) cleaning material with chemical solutions, (7)
hammering or sledging on chisels, cold cuts, or bars, (8)
cutting wire lines, (9) grinding on abrasive wheels, (10)
handling materials in powered or semi-powered form, (11)
scraping metal surfaces, (12) sledging rock bits or core
heads to tighten or locsen them, (13) hammering fittings
and connections, and (14) driving and holding raivets.

Safety Belts and Lifelines: Safety belts and lifelines

should be worn by all persons working on top of an
elevated derrick beam. The lifeline should be secured at
a position that will allow a person to fall no more than
eight feet.

Life Vests: Use for work over water.
TRAYFIC BAFETY

Drilling in streets, parking lots or other areas of

vehicular traffic requires definition of the work zones with cones,
wvarning tape, etc. and compliance with local police requirements.

HAS-PRO509

HS-509~-6 November 1990
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509.12

1'

/H&S2

. HAS-PROS509
194

PIRE BAFETY

Fire extinguishers shall be kept on or near drill rigs
for fighting small fires.

If methane is suspected in the area, a combustible gas
instrument (CGI) shall be used to monitor the air near
the borehole with all work to stop at 25 percent of the
Lower Explosive Limit.

Work shall stop during lightning storms.

HS~-509=7 November 1990
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OPERATING PROCEDURE NO. H8-510

510.0 SAFETY PROCEDURES FOR TRENCE CONSTRUCTION AND OTHER
BXCAVATING OPERATIONS

$10.1 PURPOSE

This procedure contains general safety requirements for
excavating and trenching operations and work performed therein.
The requirements are consistent with standards established by the
Occupational Safety and Health Administration (OSHA) and described
in 29 CFR 1926.650. The detailed OSHA standard was effective in
January 1990 and should be consulted before design of a sghoring
system or questions regarding a sloping option.

$10.2 PRIMARY RESPONSIBILITY

The WC project manager is responsible for ensuring that
employees of WC and of firms contracted by WC comply with the
requirements.

WC employees are responsible for not entering improper
. trenches or excavations.

$10.3 APPLICABILITY

This procedure is applicable to all WC projects in which
trenching or other excavating operations, exclusive of borings, are
entered by WC personnel or personnel employed by firms under
contract to WC. It is also applicable to WC projects requiring wWC
personnel or personnel of firms under contract to WC to enter
trenches and other types of excavations.

HAS-PRO510 HS-510-1 November 1990
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The best approach for avoiding the detailed trenching
requirements is to perform sampling and other procedures without
entry into excavations. Use of a backhoe to bring up samples, use
of long-handled sampling devices, and similar techniques are
recommended.

510.4 REQUIREMENTS
510.4.13 PRELININARY REQUIREMENTS

Certain government agencies (e.g. California) require a
permit to perform excavation operations.

Before digging, determine or have the client determine if
underground installations, such as sewver, water, fuel, or
electrical lines are to be encountered, and if so, determine the
exact locations of the lines. Information can be obtained by
contacting Underground Service Alert (consult local telephone
directory for toll-free number), local utility companies, and the
owner of the property on which excavating operations are planned.

Trees, boulders, and other surface encumbrances, located
80 as to pose a potential hazard to employees must be removed or
made safe before the operation begins.

$10.4.2 PLACEMENT OF EXCAVATED MATERIALS
Excavated materials must be placed at least two feet back

from the edge of the excavation and precautions must be taken to
prevent the materials from falling into the excavation.

HAS-PROS510 HS-510-2 November 1990



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase I RFI/RI 903 Pad Mound, and East Trenches Area, (Operable Unit
2) Rocky Flats Plant Apnl 1991

Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

510.4.3 WORKING IN EXCAVATIONS
510.4.3.1 SHORING AND BLOPING

Trenches in which personnel are required to work must be
shored or sloped if the depth of the excavation is five (5) feet or
more. When a shoring system is used, it shall consist of hydraulic
shores or the equivalent, with sheathing or sheet piling as needed.
Trench boxes are also permitted. OSHA uses a soil classification
system to determine the allowable slopes for trenches. The shoring
system must be properly designed and installed to sustain all
existing and expected loads. For details on shoring and sloping,
consult 29 CFR, Subpart P, Sections 1926.650 to 1926.653.

510.4.3.2 ACCESS

When work is to be performed in any excavation, safe
access to the excavation must be provided by means of ladders,
stairs, or ramps. Trenches four or more feet deep nust have
ladders spaced no less than 25 feet apart, and the ladders must
extend at least three feet above grade.

$10.4.3.3 EASARDOUS ATMOSPHERES

At sites vwhere oxygen deficiency or hazardous
concentrations of flammable or toxic vapors or gases may be
encountered in excavations, the atmosphere in the excavations must
be tested by the project safety officer or other qualified person
before work in an excavation begins and at appropriate intervals
afterwvard.

HAS-PRO510 HS~510-3 November 1990
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510.4.4 INSPECTION OF EXCAVATIONS

Excavations must be observed daily by the project or site
safety officer. 1If no safety officer has been assigned to the
project, inspections must be made by the project manager or his
designee. If evidence for potential cave-ins or slides is
apparent, all work in the excavation must be suspended until
necessary steps have been taken to safeguard employees.

$20.4.5 OPERATION OF VERICLES NEAR EXCAVATIONS

When vehicles or heavy equipment must operate near an
excavation, the sides of the excavation must be shored or braced as
necessary to withstand forces exerted by the superimposed load and
the earth pressure. Stop logs or other types of secure barriers
must be installed at the edges of the excavations.

510.4.6 BELL-BOTTOM PIER EHOLES

Enployees entering drilled pier holes must be protected
by a casing proportioned to sustain the maximum stresses imposed by
earth and wvater or slurry that extends the full depth of the shaft
and to the bottom of the bell. A safety cage or a shoulder harness

" secured to a full-time tended lifeline shall be required for entry
and exit.

$10.4.7 BRIDGES AND WALXWAYS

Walkways or bridges with standard gquardrails must be
provided where employees or equipment are required or permitted to
cross over excavations. Pedestrian walkwvays shall be of sufficient
strength to permit a vertical deflection of no more than 0.5 inch
when a 250-pound weight is applied to the center of the walkway.

. HAS~PRO510 HS~510-4 November 1990
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All bridges intended for vehicular traffic must be constructed to
withstand twice the load of the heaviest vehicle expected.

i

$10.4.8 BARRICADES AND FENCES

Excavated areas must be completely gquarded on all sides
with barricades or fences, as appropriate. If barricades are used,
they must be spaced no more than 20 feet apart and shall not be
less than 35 inches high when erected. A yellow or yellow and
black tape, at least 0.75 inches wide, shall be stretched between
the barricades.

$10.4.9 BACKFILLING

Excavated areas must be backfilled in accordance with the
work plan as soon as practical after work is completed, and all
associated equipment must be removed from the area.
$10.5 EXCAVATIONS NEXT TO EXISTING S8TRUCTURES

A registered engineer will review all plans for

excavations next to existing structures to avoid undermining the
structures and possible collapse.

/H&S2
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ATTACHMENT E

ESTIMATING AIRBORNE CONCENTRATIONS OF RADIOISOTOPES FROM SOILS
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1 Mathematical Modeling

We have used the mass-loading method of estimating airborne concentrations of radioisotopes
likely to be encountered from soil sources during field operations. No attempt has been made
to estimate the airborne concentration of radjoisotopes from liquid sources since 1t 1s extremely
unlikely that liquid aerosols will be generated Specifically, we have used the mass-loading
approach as described in US Environmental Protection Agency (EPA) document Number EPA
520/1-9-90-016, Transuranium Elements - Volume 2 Technical Basis For Remedial Actions,
dated June 1990, specifically Chapter 6, Radiological Assessment - Rocky Flats Plant. Pertinent
sections of this chapter (hereafter simply referred to as "Chapter 6") have been extracted and
are presented in this Attachment. It may be of use to review "Chapter 6" before proceeding

The following equation (drawn from the referenced document) could be used to estimate
airborne concentrations of radioisotopes that may be generated by naturally occurring
resuspension processes such as surface erosion from urumproved ground surfaces

Expected Airborne Concentration = Soil Concentration x Mass Loading x Enrichment Factor
x Area Correction

We have made three modifications in the equation. Justification for modifying the equation is
couched in the "as low as reasonably achievable" (ALARA) concept for limiting personnel
exposures to ionizing radiation. The expected airborne concentration value will be used as an
initial indication of the need for protecting personnel and when protection is indicated the
expected airborne concentration will determine the degree of protection required. The net
result of all three modifications is to ensure that the estimated airborne concentration value is
likely to be an overstatement of the actual airborne concentrations that will be encountered.
Specific modifications to the equation and the assumptions inherent with the equation are
described in the following paragraph.

The first modification was made to reflect that the resuspension process will be construction-
type activities versus natural erosional processes. Empirical data described in "Chapter 6"
indicates that multiplying the expected airborne concentration by 30 will yield airborne

(4006115 IDXHAS-EN0/20/91) E-1
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concentrations expected to be generated by construction activities conducted in soils with the
same concentration of radioisotopes.

The "Enrichment Factor” and the "Area Correction" terms have been omitted from the equation

Elimination of the enrichment factor results in the assumption that ail airborne particulates are
of a respirable size and that each of the airborne particles is as radioactive as all other airborne
particles. Elimination of the earichment factor results in an overestimation of the airborne
concentration since, as stated in the attached extract of Chapter 6, only approximately 20
percent of the airborne particles will actually be 1n the respirable range and only 53 percent of
the total radioactivity will be contained in that 20 percent of the airborne particles. Omussion
of area correction results in the assumption that the area from which particulates are being
generated is of an infinite size. This results in an overestimation of the airborne concentration
since the initial source of particulates will be the size of a soil auger (approximately 8 inches 1n
diameter) and the maximum source of particulates will be some small portion of the exclusion
zone (a circle with an approximately 50-foot radius).

The two assumptions that are inherent to the equation are (1) that the wind blows 100 percent
of the time across the source of contamination toward the receptor, and (2) the estimated
airborne concentration relates to near-surface level concentrations and does not account for a
decrease in the airborne concentrations attributable to the height of the worker’s breathing zone

above the surface level.

Accounting for the equation modifications described above, the restated equation is as follows.
Maximum Expected Airborne Concentration = Soil Concentration x Mass Loading x 30

Example Problem
Given' Plutonium-239 in soil at 20,455 pCi/gm
Mass Loading of 15 pg/m?
Maxmum Expected Airborne Concentration =
(20,455 pCi/gm)(15 x 106 gm/m3)(30) = 9.20475 pCi/m3

(4906-113:39)(HAS-E)(04/16/91) E-2
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2 Derived Air Concentration (DAC) Guides
The DAC:s for the following isotopes were drawn from DOE Order 5480 11, ‘
Radiation Protection for Workers, December 21, 1988 and converted to pCi/m’ !

through the unit conversions shown below

¢ Isotope DAGCs
Pu-239 - 6 x 10" yCi/em? = 6 pCi/m®
Am-241 - 2x 102 uCi/em’ = 2 pCi/m’
U-238 - 2 x 10" uCi/em® = 20 pCi/m’
U-233 & U-234 - 2x 10" uCi/em® = 20 pCi/m*
Sr-89 - 6 x 10® uCi/em’ = 6 x 10 pC1/m>
Sr 90 - 2x 10° uCi/em’® = 2 x 10° pC1/m’

¢ Unit Conversions
. DAC Pu-239 = 6 x 10" uCi/em® = 6 x 10" Ci/cm®
DAC Pu-239 = (6 x 10" ci/em®)(1 x 10° cm’®/m?) = 6 x 102 Ci/m® = 6 pCi/M?

3 Maximum Soil Activities Used

3.1 903 Pad (IHSS No. 112)

Soil Activity Used
in Calculations Estimated Airborne
Isotopes Found (pCi/g) Activity (pCi/M?) DAC (pCi/M?)
Pu-239 20,455 9.2 7
Am-241 2273 1.02 3
(4006-115- N1 AS-ENO4/19/91) E-3
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3.2 903 Pad Lip site (IHSS No. 155)

Soil Activity Used Estimated
in Calculations Airborne
Isotopes Found (pCi/g) Actwvity (pCi/M?3) DAC (pCi/m?)
Pu-239 190 0 0855 6
Am-241 0.25 000011 2
U-233 & U-234 087 0.00039 20
U.238 0.81 000036 20
SR-89 1.6 000072 60,000
Sr-90 1.6 000072 2,000
3.3 All Trench Sites
Soil Activity Used
in Calculations Estimated Airborne
Isotopes Found (pCi/g) Actmvity (pCi/m?) DAC (pCi/m>)
Pu-239 68 00306 6
U-238 450 0.202 20
. The amount of radioactivity/gram of soil has not been determined within all trenches.

However, the radioactivity/gram has been determined in three trenches, with the highest
activities found in Trench T-9 (IHSS 111.6), and those values have been assigned to all trenches

for the purposes of our hazard assessment.

3.4 Reactive Metals Destruction Site (IHSS No 140)

Soil Activity Used
in Calculations Estimated Airborne
Isotopes Found (pCi/g) Activity (pCi/m’) DAC (pCi/m?)
Pu-239 100 0.045 6
AM-241 13 0 0059 2
U-233 & U-234 33 0.0015 20
U-238 22 0 00099 20
Sr-89 1.6 0.00072 60,000
Sr-90 1.6 0.00072 2,000
(4008 115-)HAS-HXW/16/91) E-4

A0



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase Il RFI/RI 903 Pad Mound, and East Trenches Area (Operable Unit

2) Rocky Flats Plant April 1991
Document Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

3.5 Gas Detoxification Site (ZHSS No 183)

A review of the history of this [HSS does not indicate radioisotopes were disposed

of here.

3.6 Mound Site (IHSS No. 113)

Soil Activity Used
in Calculations Estimated Airborne
Isotopes Found (pCi/g) Actvity (pCi/m?>) DAC (pCi/m3)
See Note 51 0023 2

Note: A review of the site history indicates that a sou activity of 51 pCi/g of an
unspecified radioisotope has been noted. We have calculated the maximum
expected airborne activity and compared it to the most restrictive DAC (Am-
241) for the isotopes found at Rocky Flats Plant.

3.7 Oil Burn Pit No. 2 (IHSS No. 153)
No radioanalytical results exist for soil boring samples for this site. However,

approximately the top 5 feet of soil has been removed since the site was last used.
Therefore, we do not consider this site to be a source of potential inhalation hazards

from radioisotopes.
3.8 Pallet Burn Pit (IHSS No. 154)

A review of the history of this site does not indicate radioisotopes were disposed of
here.

3.9 East Spray Field Center Area (IHSS No. 216.2), South Area (IHSS No. 2163), and
Outlying Areas (non-IHSS sites within OU2)

@
SV
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Soil Actwvity Used
in Calculations Estimated Ax{borne 5
Isotopes Found (pCi/g) Activity (pCi/m3) DAC (pCi/m?)
Pu-239 1134 0.005 6

Note: The maximum amount of surficial soil activity found has been assigned to all the above

sites.

o
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6. RADIOLOGICAL ASSESSMENT - ROCKY FLATS PLANT

[Reprinted With Minor Changes from Response to Comments -
EPA 520/4-78~010]

6.1 INTRODUCTION

This chapter presents an analysis of the potential hazards
to individuals in the general population as a result of
transuranium element contamination in the environs of the USDOE
Rocky Flats Plant. It is intended primarily to serve as an
illustrative example of how to carry out a comprehensive
environmental assessment, and does not represent an evaluation
of potential health hazards. Analysis is limited to data for the
period 1970-77, when public concern about possible health hazards
was greatest. The various pathways by which exposures might
occur under present and projected land usages are examined and
interpreted in terms of ambient levels of contamination.

6.2 INHALATION PATHWAY
6.2.1 AMBIENT AIR CONCENTRATIONS

Under normal operating conditions, minute quantities of
plutonium and other radionuclides have been released to the
atmosphere from the Rocky Flats Plant. These releases originated
from the plant's ventilation and filtration system. Measurements
of airborne radioactivity in the vicinity of Rocky Flats and the
neighboring communities are made on a continuous basis. In
addition to monitoring the effluent air from production and
research facilities, the Rocky Flats facility maintains a system
of high-volume ambient air samplers within the plant boundary, at
off-gsite locations in the immediate vicinity of the plant, and in
several communities nearby. Altogether the system comprises
21 air samplers operating continuously within and on the
perimeter of the Rocky Flats security area, and another
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25 samplers located at various distances and directions

from the plant. The data from this network are reported on a
monthly basis to the Rocky Flats Area Office of the Department of
Energy (DOE), the Division of Occupational and RBdiological
Health of the Colorado Department of Health, the Denver Regional
Office of the EPA, the Health Departments of Boulder and
Jefferson Counties, and city officials in several communities

near the plant.

In addition to the surveillance network maintained by the
Rocky Flats Plant, the Health and Safety Laboratory (HASL) of
DOE conducted a program of continuous air sampling for plutonium
at the Plant since June 1970 in response to the discovery of
elevated levels of plutonium found in soils at location which
were then off-site. The HASL network consisted of four sampling
locations (Figure 6-1), three of which were downwind (east) from
the original location of the oil drum storage site and the fourth
air sampler was located off-site and upwind from the Rocky Flats
Plant. Air concentration data in attocuries of Pu-239 per cubic
meter of air (aci/m’), as reported by this network on a monthly
basis from June 1970 to March 1976, are given in Table 6-1.

A significant downward trend with time in the level of plutonium
in air at the stations downwind from the plant can be seen.

It has been suggested by HASL that this downward trend is
attributable to the weathering of the contaminated soil in the
on-site vicinity of the original oil drum storage site. This
weathering may be due to the movement of the plutonium from the
surface down into the soil, as well as changes in the
characteristics of the plutonium remaining on the surface.

In addition to showing a decrease with time the data indicate a
decrease in concentration with increasing distance downwind from
the site of the original spill area. Based upon air and soil
sampling, as well as the direction of the prevailing winds around
Rocky Flats, HASL concluded in 1972 (2) that the original spill
area was the primary source of plutonium in the Rocky Flats
environment.
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The levels of airborne plutonium at the downwind edge of
the buffer zone (Indiana Street) were approximately the same
level as reported at the monitoring station upwind from the
plant. Although these levels were about twice that expected from
background radiocactivity in the Rocky Flats area, the effect of
the spill area upon the off-site environment has been much
reduced from earlier levels.

Comparison of the HASL data for 1976 for the Indiana Street
location (site 2) with the 1975 data reported by the Rocky Flats
Plant (Table 6-2) for the same general area shows the two
networks to agree within a factor of about 2. The values
reported by HASL range between 12 to 23 aCi/m’, while Rocky Flats
reported an average of 37 acilnf. .

6.2.2 INHALATION DOSES DUE TO ON-SITE CONTAMINATION

An assessment can be made of the doses received through
inhalation by individuals residing off-site at the time the
measurements were made, based upon the considerable amount of air
monitoring data available for the Rocky Flats Plant. In carrying
out this assessment; a deliberate effort has been made to choose
assumptions which are most likely to result in an overestimate of
dose. These are:

1) Inhaled plutonium is considered to be in an insoluble
form. (chemical solubility of an aerosol determines its residence
time in the lung with insoluble compounds being retained the
longest.)

2) The plutonium aerosol is assumed to have a lognormal
distribution with an activity median aerodynamic diameter (AMAD)
of 1 micrometer. (According to the ICRP (3) this implies that
approximately 25% of the aerosol will be deposited in the
pulmonary compartment of the lung. ASL (4) has reported 25% of
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the airborne activity being in the respirable range around Rocky
Flats, while Sehmel (5) has reported a 20% respirable fraction.

3) The individual is considered to be exposed continuously
for 10 years at the currently observed air concentration. (No
further reduction in airborne activity as a result of weathering
or remedial actions is assumed)

4) All plutonium was assumed to contribute to the dose, with
no correction being made for ambient background levels of
plutonium.

The PAID code developed by EPA (6) was used to calculate the
annual dose rate. Tables 6-3 and 6-4 have been generated by the
PAID code and relate years of exposure to the resultant dose rate
for various organs. Values in the tables are normalized to an
aerosol concentration of 1.0 femtocurie per cubic meter of air

(fci/m®) with a 1 um AMAD.
6.2.3 INDIANA STREET LOCATION

Indiana Street is the nearest location to the Rocky Flats
Plant where an individual in the general population could live
and be exposed as a result of transuranium contamination
originating from the Plant. This location is in the downwind
direction of the prevailing winds that blow across the Rocky
Flats Plant (7) and, therefore, it represents a worst case for

offsite exposure.

From Figure 6-2 it can be seen that stations 5-35, 5-36,
5-37,5-38, and 5-39 are located along Indiana Street. The station
reporting the highest annual average for 1975 was 5-37 with
0.056 £Ci/m® (Table 6-2). Assuming this level to continue for
the next 70 years, the 70th year dose rates to lung and bone can

be calculated.
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TABLE 6-4

(in Millirad/Year)

ANNUAL DOSE RATES TO VARIOUS ORGANS
FROM CHRONIC INHALATION OF TRANSURANIUM RADIONUCLIDES
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As shown in Table 6-3, an air concentration of 1.0 fci/m®
for 1 um AMAD aerosols of Pu-239 would produce a 70th year dose
rate to the pulmonary compartment of 0.38 mrad/yr: therefore,
proportionally, a concentration of 0.056 fCi/m® (5-37) will
produce a 70th yr dose rate of 0.02 mrad/yr. The bone dose rate
associated with this level of Pu-239 according to Table 6-4 will

be 0.009 mrad/yr in the 70th year.

Data on the air concentration of Am-241 have been reported
by HASL (7) for the years 1970 through 1974. These data show the
americium levels, measured at the perimeter fence of the Plant,
to be approximately 11% of the Pu-239 levels. HASL projected
that the Am-241 activity level will reach its maximum value
arising from the decay of Pu-241 in the year 2033 at which time
it will amount to 18% of the Pu-239 activity. For the
calculation of the dose rate from Am-241, it is assumed that
Am-241 is at the maximum of 18% of the Pu-239. The 70th year
dose rate corresponding to a concentration of 1 rci/m® of Am-241
is 0.4 nmrad/yr:; gropo:tionqlly, an air concentration
of 0.18 x 0,056 £Ci/m® would produce 0.004 mrad/yr to the
pulmonary compartment. The associated bone dose would be
approximately 0.002 mrad/yr.

Based upon these calculations, the total pulmonary dose rate
after 70 years of exposure for an individual living along Indiana
Street would be 0.024 mrad/yr, while the associated bone dose
would be 0.01 mrad/yr. Individuals living further away from the
Rocky Flats Plant should receive even lower doses than these due
to the lower air concentrations reported for the nearby
communities.

6.2.4 INHALATION DOSES DUE TO QFF-SITE CONTAMINATION
A complete assessment of the inhalation pathway for the

Rocky Flats vicinity must consider the potential harard from the
lowv levels of contaminated soil which already exist off-site.

6 -11
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Questions have been raised as to the effect of this material in
producing localized exposures which are not necessarily reflected
in the data obtained through the air monitoring network around
Rocky Flats. These inhalation exposures can arise through
various mechanisms including: wind resuspension of contaminated
soil, vehicular and mechanical disturbances of soil, accumulation
and resuspension of dust within the home, as well as the
resuspension of contaminated soil attached to clothing.

The following analysis will attempt to investigate these exposure
mechanisms and assess their potential impact.

6.2.5 WIND RESUSPENSION

Figure 6-3 shows the off-site soil contamination contours
reported by HASL in 1970 (2). Soil sampling programs in 1975 (8)
showed that these contours had not changed significantly from the
1970 report. The highest off-site contour shown by the HASL data
was 0.0S uci/nF. These contours were developed based upon an
inventory sample to a depth of 20 centimeters. What is important
in assessing the resuspension of soil, however, is only the
material existing near the surface. Based upon the HASL soil
depth profiles, Anspaugh (9) stated that approximately 20% of the
total activity is contained within the first centimeter.
Therefore, the highest contour value of 0.05 uci/IF would
correspond to 0.01 uCi/m2 when corrected for a 1 cm. depth.

On a mass basis, 0.01 uCi/m2 is equivalent to approximately

2 disintegrations per minute per gram of soil, i.e., 2 DPM/gm.
The offsite area bounded by this contour is approximately two
square kilometers and soil within that area would be projected to
be at or above 2 DPM/gm. Beyond this area, off-site soil will
generally be below this value.

This review uses the mass loading approach as an indicator

of the general resuspension by wind over large land areas.
Because of technical shortcomings identified with the mass

6 -12
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loading approach (10), the concept has been modified by an area
correction factor to correct for small areas of contamination and
with an enrichment factor to reflect a nonuniform distribution of
radiocactivity with soil particle size. This latter modification
is particularly important because transuranium activity
associated with soil particles within the respirable range is a
greater hazard than it would be if associated with the larger

particle sizes.

The mass loading approach assumes the loading of the air
with particulates to be an index of resuspension and derives the
airborne concentration of a specific radionuclide by a comparison
with its concentration on the adjacent surface (11).
Speciftically,

Air Concentration (tci/uF) = So0il Concentration (uci/mz)
x Mass Loading (ug/nﬁ) x U.C.

where U.C. is the units conversion factor based upon
the depth of sampling and the soil density.

Airborne particulate mass loading is one of the criteria for
clean air standards and measurements are wvidely available for
urban and nonurban locations through the National Air
Surveillance Network (NASN). The data recorded at nonurban
stations are a better indicator of the levels of resuspended
material than are urban measurements. In general, annual mean
mass concentrations of airborne particulate material at the
nonurban stations range from 5-50 micrograms per cubic meter
(Figure 6-4):; the mean arithmetic average for 1966 of all
30 nonurban NASN stations wvas 38 uq/n? (11). From Figure 6-4 an
estimate can be made of the average mass loading for the general
area in which Rocky Flats is located. It would appear that
15 ug/m is reasonably representative of this area on an annual

basis.

Simple application of the mass loading approach without
consideration of the activity distribution as a function of

6 -14
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particle size is not appropriate, however, since that would imply
a uniform distribution of activity with particle size as well as
a uniform resuspension of all particle sizes. This has not been
found to be the case at Rocky Flats (12) or at other plutonium
contaminated sites (13).

In addition, an important consideration in assessing the
potential exposure due to contaminated soil is the amount of
activity associated with particles within the respirable size
range. Johnson (14) has suggested that sampling of only those
particles in a soil sample which are within the inhalable size
range (generally < 10 ugm) would give the best measure of risk to
the public health around Rocky Flats. However, the weight
fraction of particles in the less than 10 um range is small in
most soils, and sampling, separation, and analysis techniques are
correspondingly more difficult and inaccurate. There is also
considerable evidence that some of the larger particles really
consist of aggregates and are relatively easily broken down into
smaller ones, so that an instantaneous measurement of a single
size range may not give a good picture of long-term trends.

Also a substantial contribution to other possible pathways

(e.g. ingestion) may be via larger particle sizes and measurement
of the contribution of only the inhalable fraction would not
provide all the information that is required.

6.2.5.1 ENRICHMENT FACTOR

The "Enrichment Factor" is intended to 1) give a
mathematical view of the different fractions of the total
radiocactivity associated with particles of different size ranges,
and 2) address the problem of the nonuniform resuspension of
particle sizes.

The inhalable fraction of the soil is weighted by
considering the relative distribution of activity and soil mass

6 =16
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as a function of particle size for representative samples of
soil. To accomplish this, the sample of contaminated soil 1is
segregated into "n" size increments and the activity and mass
contained within each size increment is determined. The factor g
is then defined as the ratio of the fraction of the total
activity contained within an increment "i" to the fraction of the
total mass contained within that increment. A value greater
than 1 for g, implies an enrichment of activity in relation to
mass, while a value less than 1 indicates a dilution of the
activity with respect to mass.

The nonuniform resuspension of particle sizes is also
considered by measuring the mass loading as a function of
particle size. The fraction of the airborne mass contained
within each size increment "i" is then calculated and designated
as f;. The factors of f;, and g, are then incorporated into the
mass loading formulation for each size increment as follows:

. Air Conc; = Air Mass Loading x £, x Soil Conc x g

Summation over all the size increments results in the total air

concentration:
Air Conc = Air Mass Loading x Soil Conc x Zfg;

The term Ifg, weights the contribution of plutonium

from each soil size fraction to the total resuspended material,
thereby taking into account both the nonuniform resuspension of
particles sizes as vell as the nonhomogeneous distribution of
activity with particle size.

Data on the distribution of plutonium with so0il particle
size has been obtained (12) for the vicinity around Rocky Flats
(Table 6-5). The ratio, g; has been calculated for each size
increment and indicates an enrichment of activity to mass

assocliated with soil particles within the respirable size range.
. To obtain f;,, the data obtained by Chepil (15) for fields

/jj\\ 6 =17
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undergoing wind erosion in Colorado and Kansas were used. The
. results of his findings have been conveniently plotted by Slinn

(16) and reproduced as Figure 6-5. Comparison of Chepil's data

with another study substantiates the applicability to the Rocky

Flats situation. Chepil found 30% of the airborne mass to be

below 10 um versus a study by Willeke (17) in an area outside

Denver where approximately 33% of the measured airborne mass was

below 10 um. Values for f; used in this analysis are included in

6.2.5.2 CORRECTION FOR AREA SIZE

Use of the mass loading approach implies that the air
concentration is at equilibrium with the ground surface,
i.e. , a steady state situation exists in which the amount of
material coming up from the surface is balanced by the rate at
which material is depositing back onto the surface. 1In the
strictest sense this limit can only be achieved for source areas

. approaching infinite dimensions. For sources of finite

dimensions, a correction must be applied for area size.

Although many techniques are presently under development to
calculate the air concentration arising from an area source, no
generally accepted method has yet been identified. Usually,
these approaches make use of a standard diffusion equation,
modified to handle area sources. One such equation is the
Sutton-Chamberlain diffusion equation:

X 1 4 Vg D™ 4 V4 D™
— = — [exp(- — ) - exp(- —— )]
Qa Vg ™ ¢, nu ™ ¢, nu

vhere X is the air concentration, Ci/m
Q is the amount of activity resuspended per unit
area, per unit time, Ci/m? sec
V4 is the particle deposition velocity, m/sec
D; and D, are the distances from the receptor to the nearest
and furthermost edges respectively of the source area
u is average wind speed, m/sec
and n are Sutton parameters for meteorological

‘I' =
conditions.
[ 9}3\ 6 -19
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For source areas approaching infinite depth, D, - ® and the
above equation becomes
X 1

Qa Va

Therefore, the correction term to be applied for areas of finite

size is
4 V4 D
l1 - exp(~ ———o )
2 c,nu

The area under consideration in this analysis has been
described earlier. It is bounded by Indiana Street and the
0.05 Ci/m? isopleth (Figure 6-3) with a width in the downwind
direction of approximately 1 kilometer. This is the most highly
contaminated off-site area and includes sites of projected
residential development. The meteorology for the Rocky Flats
area has been described (8) to have neutral stability at least
50% of the time with a mean wind speed of 4.2 m/sec in 1975.
Healy (18) has suggested values for the parameters required for
the situation of neutral stability: C; = 0.1 and n = 0.25, while
the ratio V4/u, which depends upon the surface roughness, ranges
between 0.003 and 0.008 for grassland. A value of 0.005 will be
assumed. Therefore, the correction factor for the area under
consideration is 0.66.

6.2.6 AVERAGE AIR CONCENTRATION DUE TO WIND RESUSPENSION

The average soil concentration for the area is not known,
but it would be somewhere between 0.05 uCi/m’ and the next higher
isopleth of 0.5 uci/nF. For calculational purposes, 0.25 uci/mF
will be assumed or approximately 10 DPM/g (based upon 20% of the
radiocactivity within the first centimeter). By using the
parameters developed in the previous sections for the Rocky Flats

6 -21
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. area, one can estimate the average air concentration due to waind
B resuspension:
m Air conc = Mass Loading x Soil Conc x Enrichment Factor

X Area Correction Factor

Air Concentration = 15 ug/m® x 10 DPM/g x 10° g/ug
x Ci/2.22x10'° DPM
= 0.066 fCi/m’

This calculated value of 0.066 fCi/m agrees within a factor
of 2 with the data obtained for the sampling stations along
Indiana Street.

Inherent in the above calculation were some conservative
assumptions. First of all, the wind was assumed to be blowing
100% of the time across the contaminated area in the direction of
the receptor. 1In reality, the reported (8) wind rose for Rocky
Flats indicates that the wind blows from the westerly direction
only about 50% of the time; the remaining time it will be blowing
from the direction of less contaminated land and, therefore, less
radioactivity would be available for resuspension. Second, in
deriving the area correction factor the effect of breathing
height was ignored with the ground level concentration being
calculated. This is a conservative assumption since the airborne
concentration will decrease as a function of the height above the
ground. Although such refinements may be incorporated in the
calculation, the results represent a conservative approach to
deriving the dose rates to potentially exposed persons.

6.2.7 RESUSPENSION OF SOIL BY MECHANICAL DISTURBANCES

The use of land contaminated with transuranium elements in
the vicinity of Rocky Flats for agricultural or building purposes
can result in localized resuspension and presents a potential
inhalation hazard to individuals in the immediate vicinity of the

6 ~22
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operation. In the vicinity of Rocky Flats, there is some farming
of wheat and the raising of corn for livestock feed. Future
development of the land for residential purposes is also being
advocated. Although only a limited amount of experimental data
are currently available to base an assessment of the inhalation
hazard from such activities, some conclusions and recommendations

can be made.

In assessing the agricultural situation, data obtained by
Milham (19) have been utilized. In that study, a field
contaminated with plutonium near the Savannah River Facility was
subjected to various plowing and seeding activities associated
with planting wheat. The increase in the airborne activity above
that from normal wind resuspension was monitored at the location
of the tractor operator and at the downwind edge of the field
during the various activities. An average increase of a factor
of 30 was observed in the level of resuspended plutonium at the
location of the tractor operator and an increase of a factor
of 5 at the edge of the field. Based upon these observations,
the average air concentration for the year can be calculated
for these two locations, assuming that the field is cultivated
30 days of the year for 8 hours per day. Again the area under
consideration will be that area of highest off-site contamination
described earlier with an average soil contamination level of
10 DPM/g. In the previous discussion of wind resuspension, this
level of soil activity produced an air concentration of
0.066 £Ci/m’. From Milham's data, this activity level would
increase to 2.0 £Ci/m® at the location of the tractor operator
and to 0.33 £Ci/m® at the edge of the field during the
agricultural operations. The annual average concentration at the
tractor location is then:

2 fci/m® x 8/24 hr x 30/360 @ + 0.33 fCi/m® x 330/360 d
+ 0.066 fci/m® x16/24 hr x 30/360 d = 0.07 fCi/m’

/bd) 6 -23
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When these annual Pu-239 concentrations are compared to the value
of 2.6 fCi/m® which was calculated by the PAID code to correspond
with a dose rate of 1 mrad/year to the lung, one can conclude
that agricultural operations in the area of Rocky Flats would
produce activity levels well below levels of concern. In
addition, after the first plowing cycle, the surface
concentration should be diluted by mixing with soil from below
the surface and subsequent plowings would produce air
concentration lower than that of the first year.

One can also make projections for building activities based
upon the agricultural situation examined above. There does not
appear to be any reason why building activities, such as
excavation and grading, should produce higher instantaneous air
concentrations than those observed during agricultural plowing
and, therefore, should not present a more restrictive situation.

—

6.2.8 RESUSPENSION OF DUST WITHIN THE HOME

The total amount of soil continuously in the home is not
known but an assumption of 10 g/n? has been made (20). This
amounts to about 3 lbs of scil in a modest 1500 square foot
house. Because the floors are harder and smoother than outside
surfaces, the resuspension from these surfaces will be higher.
Resuspension factors of 10‘/n have been used in the past to
predict exposures in the work place and studies of Pu0,; deposited
on indoor surfaces have been consistent with such a value (21).

The following exposure situation is postulated: the &
individual is exposed to contaminated dust in the home for 24
hrs/day, 7 days/veek, for 70 years. The dust in the home has the
same activity/gram as outside soil and has an areal distribution
within the home of 10 g/n?. The air concentration resulting from
resuspended dust at 10 DPM/g would be:

10 DPM/g x Ci/2.22x10' DPM x 10 g/m® x 10%/m = 0.045 fCci/n’

6 - 24



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats
Plant Phase I RFURI 903 Pad Mound, and East Trenches Area, (Operable Ut

2) Rocky Flats Plant Apnl 1991
D t Control Number RF/RMRS-97-079 Revision 0 0

EG&G, Rocky Flats, Inc

" ATTACHMENT F
ESTIMATING AIRBORNE CONCENTRATIONS

OF VOLATILE AND SEMIVOLATILE ORGANIC
COMPOUNDS FROM GROUNDWATER
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1 Raoult’s Law was used to calculate the maximum airborne concentration of the nine
nonradioactive compounds found in groundwater at concentrations greater than
potential chemical-specific applicable or relevant and appropriate requirements
(ARARSs) (extracted from Table 2-12, Phase I RFI/RIFS Work Plan (Alluvial)).

Raouit’s Law

Mass
MW

=] (]

Mole Fraction =

Mass (in grams) = (mg/t of contaminant)(1 x 10)

. MW, = molecular weight of contaminant
MW, = molecular weight of water
p (mmHg) = (Vo)(mole fraction)
Ve = Vapor pressure of contaminant at temperature of fluids
in question

ppm of contaminant in air above fluid surface = [—;—)(l x 109

3
P, = air pressure in mmHg
2 Example Problem

Given:
- 1100 pg/t of carbon tetrachlonide, therefore Mass = (1100 x 10 mg/¢)(1 x 10)

. = 1.1x 10% gm/gm

/ D//L)\Q (08113 XML/ 16/91)
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- MW = 1538

- MW, =18

- V.=91 mmHgat20°C
- Pa = 700 mmHg

(1.1 x 10")
153.8 = 1287388 x 10”7

L1x10%6) (1-11x 10-¢
153.8 18

Mole Fraction =

P = (91)(1287388 x 10"7) = 1.1715123 x 10"

-3
ppm = (“”1’:30‘ 10 ](1 x 109 = 1.673604 x 10-2= 0.017 ppm of «

Carbon tetrachloride

3. The following compounds (extracted from Table 2-12, Phase I RFI/RI Work Plan
(Alluvial) have been found in groundwater at concentrations greater than potential
chemical-specific ARARs. The estimated airborne concentration is based upon Raoult’s
Law, and the 8-hour time-weighted average (TWA) permissible exposure limits (PELs)
have been drawn from Occupational Safety and Health Administration’s 1989 amended

PELs.
Maximum Estimated
Concentration Airborne 8-hr TWA

In Groundwater Concentration PEL
Compound B/t (ppm) (ppm)
Carbon Tetrachloride (CAS-56-23-25) 1,100 0.034 2
Vinyl Chloride (CAS 75-01-4) 520 0.55 1
1,1-Dichloroethane (CAS 75-34-3) 59 0.0028 100
Chloroform (CAS 67-66-3) 330 0011 2

(40061 15-I9)(HAS-F)(4/16/91) F-2
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Maximum Estimated
Concentration Airborne 8-hr TWA

In Groundwater Concentration PEL
Compound B/t (ppm) (ppm)
1,1-Dichloroethene onym: Vinylidene 32 0.004 1
Chloride) (CAS 75-§ﬂ)
Tetrachloroethene (synonym: 33,000 0072 25
Perchloroethylene) (S&S 127-18-4)
1,1,1-Trichloroethane (synonym: Methyl 63 0.0012 350
Chloroform) (CAS 71-?6) m
1,1,2,2-Tetrachloroethane (CAS 79-34-5) 45,000 0.04 1
Trichloroethene (synonym: 49,000 0.56 50

Trichloroethylene) (CAS 79-01-6)

4

4.1

42

Nonradioactive Organic Substances that have been found 1n sois within QU2

The following is a summary of organic substances found in soils. No attempt has been
made to estimate airborne concentrations that mught be generated by these substances.
An organic vapor meter (OVM) will be used during all intrusive activities to detect
airborne concentrations of these substances; action levels have been established.

Within the 902 Pad Lip site

903 Pad (IHSS No. 112) and 903 Pad Lip Site (IHSS No. 155) Excluding IHSS Sites

Soils from beneath the 903 Pad and Lip Site have not been analyzed for nonradioactive

contamination.

Gas Detoxification Site (IHSS No. 183)

Compound

Trench T-2 (THSS No. 109), Reactive Metal Destruction Site (IHSS No. 110), and the

Concentration
mn Soil (pg/kg)

Trichloroethene (synonym: Trichloroethylene) (CAS 79-01-6)

17,000

Tetrachloroethene (synonym: Perchloroethylene) (CAS 127-18-4) 10,000
1,1,1-Trichloroethane (synonym: Methyl Chloroform) (CAS 71-55-6) 250

(4008 115-39)(HAS-FX(04/14/91) F-3
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bis (2 ethylhexyl) phthalate (synonym: Di (2 ethylhexyl) phthalate) 3,400
(CAS 117-81-7)

Ethyl Benzene (CAS 100-41-4) 780

Total Xylenes (CAS 1330-20-7) 3,300
Carbon Disulfide (CAS 75-15-0) 58

43  Mound Site (IHSS No. 113), Oil Burn Pit (IHSS No 153), and Trench T-1 (IHSS No
108)

Organic contaminants have not been found

44 Pallet Burn Site (THSS No. 154)

Concentration i1n

Compound Soul (ug/kg)
bis (2 ethylhexyl) phthalate (synonym: Di (2ethylhexyl) phthalate) 580
(CAS 117-81-7)
Acetone (CAS 67-64-1) 170
Tetrachloroethene (synonym: Perchloroethylene) (CAS 127-18-4) 20

4.5 Trenches North of Central Ave.; Trench T-3 (THSS No 110), Trench T-4 (IHSS No
111.1), Trench T-10 (IHSS No. 111.7), and Trench 11 (No 111 8)

Concentration in

Compound Sou (ug/kg)
1,1,1-Trichloroethane (synonym: Methyl Chioroform) 190
(CAS 71-55-6)
Nitrosodiphenylamine (synonym: Diphenyinitrosam:ne) 100
(CAS 86-30-6)
{40001 1S-0K1LAS-FY04/19/91) F-4
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46 Trenches and East Spray Fields South of Central Avenue, Trench T-5 (IHSS No 1112),
Trench T-6 (IHSS No 111.3), Trench T-7 (IHSS No 1114), Trench T-8 (IHSS No
111.5), and Trench T-9 (IHSS No 1116)

Concentration in

Compound Soud (ug/ke)
1,2-Dichloroethane (synonym- Ethylene Dichloride) 100
(CAS 107-06-2)
Trichloroethene (synonym Trichloroethylene) (CAS 79- 150
01-6)
Tetrachloroethene (synonym Perchloroethylene) (CAS 62
127-18-4)

F-5
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ATTACHMENT G

MEDICAL SURVEILLANCE REQUIREMENTS

o
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3.0 MEDICAL SURVEILLANCE

Medical surveillance is a major component of the WC
health and safety progranm. It was established to monitor and
promote the health of employees engaged in projects which have the
potential for exposure to hazardous substances.

Medical surveillance provides a clinical base of
information useful in evaluating employee's fitness to work at
hazardous waste sites, to identify anomalies in a person's medical
history that may be related to potential impaired health, to
evaluate a person's capability to use respiratory protection
equipment, and to identify illnesses that may be related to
chemical exposure while on the job. This base of medical
information includes personnel health history, exposure history,
physical examination results, laboratory analyses, and results of
screening and special tests. Medical examinations include:

o Past Medical History - on entry to the program,

information concerning past occupational exposures and
personal as well as family history of disease.

o Present Medical Profile - all pertinent medical

information regarding present state of health and during
each year of field work in hazardous material projects.

o Exposure History - information concerning the cumulative
duration of time spent on potentially hazardous sites,
the primary toxic substances, and the levels of
protection employed by each site.

o Laboratory Analvses - hematology, liver and kidney

function tests, and urinalysis.

14~ November 1990
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o

Hearing test.

Vision test. ,
Pulmonary function test.
Electrocardiogram.
X-ray.

Physical examination.

Special Tests - medical information concerning the
effects of exposure to specific contaminants.

OBJECTIVES

The objectives of the medical surveillance component of

. the health and safety program are:

o

Protect the health of employees assigned to work on
hazardous material projects.

Pre-assignment screening of employee's health to
determine present status and to identify existing
problems that may be aggravated by chemical exposures or
physical stress.

Monitoring employee health for early signs of work-
related illness and employee suitability for further
field or laboratory assignments on sites containing
potentially hazardous substances.

-l5- November 1990
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o Evaluation and care of individuals with work-related
illnesses or injuries.

o Satisfy the requirements of OSHA Part 1910.134 regarding
respiratory protection and OSHA 1910.120 for hazardous
waste workers.

3.2 RESPONSIBILITIES OF WC OPERATING UNITS

Each operating unit, through its HSO, must comply with
the medical surveillance provisions of the health and safety
program. It is the responsibility of the operating unit manager to
assure that the following activities are punctually and thoroughly

conducted.

o Arrange for health monitoring services by a qualified
local physician or medical organization, preferably with
occupational health expertise. The physician must be
willing to perform all physician-related tasks described
in the WC medical surveillance progran.

o Identify personnel within the operating unit required to
enter the program.

o Inform participants of the specific arrangements for
scheduling and receiving medical examinations.

o Comply with the examining and/or the reviewing
physician's recommendations regarding work restrictions

and attending to all work-related illnesses.

o Document and report work/exposure histories for all
employees engaged in field activities.

-1l6~- November 1990
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3.3 REQUIREMENTS

Under Part 1910.120, OSHA requires medical surveillance
for personnel involved in hazardous waste operations. OSHA states
that persons should not be assigned to tasks unless it has been
determined that they are physically able to perform the work and
use the equipment.

The OSHA program has two essential components: routine
health care and emergency treatment. Routine health care and
maintenance shall consist of at least:

1. Pre-employment medical examinations to establish the
individual's state of health, baseline physiological
data, and ability to wear personal protective equipment.
The fregquency and type of examination to be conducted
thereafter should be determined by medical personnel
knowledgeable in the area of occupational medicine.

2. Arrangements to provide special medical examinations,
care, and counseling in case of known or suspected
exposures to toxic substances. Any special tests
performed depend on the chemical substance in which the

individual has been exposed.

The site safety plan must address emergency medical care
and treatment of personnel, including possible exposures to toxic
substances and injuries due to physical hazards. The following
items should be considered in emergency care provisions.

o The name, address, and telephone number of the nearest

medical treatment facility should be conspicuocusly
posted. A map and/or directions for locating the

-l7~- Novumber 1990
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facility, plus the travel time, should be readily

. available.

o The facility's ability to provide care and treatment of
personnel exposed or suspected of being exposed to toxic
(or otherwise hazardous) substances should be
ascertained. If the facility 1lacks toxicological
capability, arrangements should be made for consultant

services.

o All adnministration arrangements for accepting patients
should be made in advance with the facility.

o Arrangements should be made to quickly obtain ambulance,
emergency, fire, and police services. Telephone numbers
and procedures for obtaining these services should be

conspicuously posted.

. o Emergency showers, eye wash fountains, and first aiqd
equipment should be readily available on-site. Personnel
should have first aid and medical emergency training.

o Provisions should be made for rapid identification of the
substance to which the worker has been exposed (if this

has not previously been done). This information must be
provided to medical personnel.

3.4 MEDICAL EXAMINATIONS
3.4.2 INITIAL BASELINE EXANINATION

All applicable enmployees shall be given a baseline
examnination before being assigned to work at sites containing

-18- November 1550
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potentially hazardous substances. The purpose of the baseline
examination is pre-assignment screening.

3.4.2 ROUTINE EXAMINATIONS

All personnel who have taken the initial baseline
examination and have received clearance by the examining and/or
reviewing physician to participate in field or 1laboratory
activities shall be re-examined on an annual or biennial basis.
Generally, employees with less than 100 hours of annual hazardous
waste field work will have biennial examinations. Employees with
greater than 100 hours hazardous waste field work will have annual
examinations. The reviewing physician will have final authority in
regard to examination frequency.

3.4.3 EXIT EXAMINATION

An exit examination shall be given to any employee whose
employment with WC has included hazardous materials work and who
has been a participant in medical surveillance. The exit
examination may be waived if the most recent examination was in the
past six months.

3.4.4 SPECIAL TESTING

Special testing may be required on certain projects due
to the potential for exposure to specific substances. This may
also be necessary where the potential for heat or cold stress
exists. The need for special testing will be assessed on a
project-by-project basis. Examples of special testing conditions
include sites containing asbestos, arsenic, or lead where specific
OSHA medical requirements for these compounds are in effect.

«l9- November 1990
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3.5 EXAMINATION PROTOCOLS

The protocols presented in Table 3-~1 apply to baseline,
annual, and exit examinations. A detailed health/work history
questionnaire is provided before baseline and routine examinations.
The protocols may be expanded by the reviewing or examining
physician after consultation with WC.

3.6 PRYSBICIAN'S REPORTS

Examining physicians will use information provided by the
employee in the gquestionnaire, the examination results, and the
results of laboratory tests to determine if any work restrictions
or occupational health problems appear to be present. The
examining physician will provide the results of the examination to
the WC reviewing physician for final evaluation of employee
suitability for work at hazardous material sites. The reviewing
physician's conclusions shall supercede those of the examining
physician. A physician's report on the examination will be sent
directly to the employee with a separate letter stating ability to
work at hazardous waste sites sent to WC.

Employer reports received by WC shall be reviewed by the
HSO and kept in the Operating Unit's health and safety file.
Physician recommendations regarding limitations must be followed.

3.7 EMPLOYEE MEDICAL SURVEILLANCE PROGRAN

The employee medical surveillance program (EMSP) is a
computerized database which stores and processes employee medical
surveillance information such as medical examination results,
exposure history, training and respirator fit testing data. The
purpose of EMSP is to facilitate record documentation, the
reviewing physician's evaluation of the medical surveillance data,

-20~- November 1950
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and administration of the WC Health and Safety Program.
Administrative and quality control features include: profile
reports on employee eligibility for site work, medical examination
scheduling reports, training requirement notices, and listing of
qualified staff by operating unit and firmwide.

3.8 REVIEWING PHYSICIAN

Dr. Peter Greaney of Anaheim, California has been
retained to provide medical oversight to the WC medical
surveillance program. The reviewing physician receives copies of
all medical questionnaires, examinations, and laboratory testing
results, reviews the opinions of examining physicians, and
determines an employee's fitness for work at hazardous material
sites. The physician also provides advice and assistance regarding
site specific medical monitoring needs and programs.

3.9 CONFIDENTIALITY

Employee medical records are confidential and available
for review only by the examining and/or reviewing physicians and
their medical persocnnel.

Each employee can obtain information on his/her health by
asking the examining physician for the information at the time of,
or after, an examination. The employee may also request release of
records or information, and/or designate a representative, in a
letter to the physician. The request must contain the full name
and address of the representative and indicate the records to be
released. Medical information about an employee will not be made
available to anyone without authorization from the individual
concerned.

-21- November 1990
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3.10 FINANCIAL RESPONBIBILITY

The costs of baseline, routine, special, and exit
examinations will be paid to the examining physician by WC
operating units. The cost of examinations and tests that the
employee voluntarily takes on recommendations by the examining or
reviewing physician shall be borne by the employee unless the
examinations/tests are related to the employee ability to work or
to diagnose a work-related illness. The cost of the reviewing
physician and the EMSP data base will be paid by Corporate Health
and Safety.

-22- November 1990
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TABLE 3-1
. MEDICAL EXAMINATION PROTOCOL
——Testing Freguency
Test Baseline Routine Qther ——Remarks

1. Cardiogram X X Preplacement
Every 3 years
for less than
or equal to 40
years old.
Every examina-
tion for more
than 40 years
old.

2. Chest X-Ray X X Preplacement
Every 3 years
for less than
or equal to 40
years old.
Every 2 years
for more than
or equal to 40

. years old to
less than or
equal to 55
years old.
Every exam for
mnore than 55
years old.

3. Audiogram X X

4. Blood Chenistry Panel X X

Required:
Glucose
Sodium
Potassiun
Chloride
BUN
Creatinine
Uric Acia
Phosphate
Calcium
Cholesterol
Triglycerides
Total Protein

. Albumin

29|
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TABLE 3-1

. (continued)

—Testing Fregquency
_Test Baseline  Routine Other  __Remarks

4. Blood Chemistry Panel
Required: (continued)

Globulin

Total Bilirubin
Direct Bilirubin
Alk. Phosphatase
G-Glutamyl Transpep.
Transaminase, SGO
Transaminase, SGP
LDH

Iron

optional:

Magnesium
Albumin/Globulin Ratio
BUN/Creatinine Ratio

.. CBC Count (Hemogram) X

WwDC
RBC
HGB
HCT
MCV
MCH
MCHC

Differential wWhite Count

Seg

Band

Lymph

Mono

Eosin

Baso

Platelets
Platelets Count
Reticulocyte Count

6. Serum Iron and Total Iron X
Binding Capacity (TIBC)

N9
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Test

Revision 0 0

7.

Urinalysis

Appearance
Color

PH

Ketones

Direct Bilirubin
Total Bilirubin
Glucose

Blood
Urobilinogen

L. Esterase

WDC

RBC

Casts

Mucus

Bacteria
Eiptherlial
Crystals

Yeast

MCG/DL

Morphology (Present,
Absent, Unknown)

Anisocytosid
Poikilocytosis
Hypochromia
Polychromasia

Basophilic Stippling

TABLE 3~-1
(continued)
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Test

. Treadmill

‘. Vision Test (R&L)

Near-Corrected and
Uncorrected

Far-Corrected and
Uncorrected

Peripheral (Visual Field)

11.
12'
13.

14.

-Color

Depth Perception

Height and Weight

Blood Pressure

Pulse (resting)

Temperature (oral)

Fahrenheit

15. Pulmonary Function Test

/HS2

Do

TABLE 3-1
(continued)

——Remarks

*Only if:

© Abnormal EKG
(except sinus
bradicardaa,
unless an
otherwise
healthy
person); or

o History of
angina; or

o History of
myocardio
infarction
(MI): or

o History of
cardiac
surgery.
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502.1

OPERATING PROCEDURE NO. HB8-502

INCIDENT REPORTS

All health and safety incidents that occur during field

and laboratory activities associated with investigations and
remediation of sites containing hazardous materials must be
reported to managenment.

! 502.2

. HAS~-PRO502
994

DEFINITIONS
A health and safety incident is any event listed below:

Illness resulting from chemical exposure or unknown
causes.

Physical injury, including those that do not require
medical attention.

Fire, explosions, and flashes resulting from activities
performed by WCC and its subcontractors.

Property damage resulting from activities performed by
WCC and its subcontractors.

Vehicular accidents occurring on-site or while travelling
to and from sites.

Infractions of safety rules and requirements.

Unexpected chemical exposures (indicated by irritation of
eyes, nose, throat, or skin).

HS-502-1 November 1990
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$02.3 REPORTING PROCEDURES
502.3.1 REPORTING FORMAT

Incident reports shall be prepared by completing Form HS-
502. This form may be obtained from any WCC health and safety

officer.
502.3.2 RESPONSIBLE PARTY

Reports of incidents occurring in the field shall be
prepared by the site safety officer or, in the absence of the site
safety officer, the supervising field engineer, witness, or
injured/exposed individual.

502.3,.3 FILING

A report must be submitted to the health and safety
officer of the business unit to which the project manager belongs
within 24 hours of each incident involving medical treatment. 1In
turn, the health and safety officer must distribute copies of the
report to the corporate health and safety administrator and the
corporate health and safety officer. When an injury or illness is
reported, the business unit health and safety officer must deliver
a copy of the report to the individual in charge of personnel
affairs so that a Worker's Compensation Insurance Report can be
filed if necessary. Reports must be received by personnel within
48 hours of each qualifying incident.

/H&S2

HAS-PR0O502 HS-502-2 November 1990




_ FORM HS-502
WC HEALTH AND SAFETY INCIDENT REPORT
Project Name: TYPE OF INCIDENT (Check all applicable items)
Project Number: ' O iness O Fire, explosion, flash
Date of Incident: O injury O Unexpected exposure
Time of Incident: O property Damage L[] vehicular Accident
Loeation: [ Heatth & Safety infraction

] Other (describe)

PROJECT NAME: LOCATION:

DESCRIPTION OF INCIDENT describe what happened and possible cause Idont inaividuals invoived,
witnesses, and their aftiliations; (andduuibomrgoncyorcomcuvo action ta l)ly

Reporter: -
o Print Name Signature Date

Re must deliver tothc Unit Health & Safety Officer within 24 hours
np%onno.d' incident for nndlgrm o of the

Reviewed by:

Opersting Unit Health & Safety Offficer Date

Distribution:

Health and Safety Administrator
Corporate Health and Safety Officer
Project Manager
Personnel Office (medical treatment cases only)

oA
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FIRE ALARM BELL EVACUATE AREA
CIVIL DEFENSE HIGH FREQUENCY FOLLOW PUBLIGADDRESS
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/7 | ANNOUNCEMENTS
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INTERIM PLAN FOR PREVENTION OF
CONTAMINANT DISPERSION

OBJECTIVE

The objective of this Interim Plan for Prevention of Contaminant Dispersion (IPPCD) is to
establish procedural requirements to mitigate potential hazards, on an interim basis, to persons
Jocated offsite as a result of contqact with emissions resulting from intrusive remedial
investigation activities.

SCOPE

Procedural requirements identified herein are applicable to certain intrusive actions taken at
the 16 Operable Units (OUs) as part of the RFI/RI activities described in the Interagency
Agreement (IAG). Intrusive activities which fall within the scope of this IPPCD are those with
the potential for producing apprecisble quantities of suspended particulate, primarily through
mechanical actions. Intrusive activities potentially susceptible to producing appreciable
quantities of suspended particulate include:

e  Monitoring well and soil/rock borebole installation
o  Excavations such as trenching and test-pitting using powered equipment

Additionally, heavy vehicular traffic associated with intrusive RFI/RI activities shall be
considered susceptible to producing appreciable quantities of suspended particulate. By
contrast, activities such as surface soil sampling with hand implements are not considered
susceptible to producing appreciable quantities of suspended particulate.

Procedural requirements identified herein must be evaluated on a case-by-case basis to
determine their potential impact on other IAG objectives. For example, it is possible that
applying certain dispersion techniques, such as wetting, could compromise sample integrity and
limit the usefulness of the data for which the sampling was intended.

The procedural requirements identified in the IPPCD shall remain in effect until the final

PPCD is approved or until modifications are substantiated, approved, and documented in the
Site Specific Health and Safety Plan (SSH&SP).

(4006:115-39) (WaS-J.) (04/11/93)
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RESPONSIBILITY

The EG&G RFI/RI Project Manager (PM) shall be responsible for assuring that acuvm«
conducted at his/her OU are performed in accordance with the requirements identified herein.

The Remedial Projects Division (RPD) Manager will be responsible for follow-up and auditing
the PM.

PROCEDURAL REQUIREMENTS

A pre-startup activity review shall be conducted by the PM and the Actmty Field Supen:is.or
to evaluate the potential for particulate emissions to create hazardous condx.uons. If thf. activity
is being performed by non-EG&G personnel, the subcontractor’s Activity Field Supervisor shall
participate in the review.

The pre-startup activity review involving intrusive activities where there is a significant potential
for producing apprecisble quantities of suspended particulate shall be documented by

@  ovpletion of s Radiclogical/H&S Work Permit (HSP 6.05) and an Escavation Permit (HSP
6.01). HSP’s 6.05 and 6.01 are attached.

If the review establishes that there is a significant potential for producing appreciable quantities
of suspended particulates that could create hazardous conditions, the specific procedural
requirements identified below shall govern the activity.

SPECIFIC REQUIREMENTS

Activities where there is a significant potential for producing spprecisble quantities of
suspended particulates shall not be conducted when the following conditions exist:

¢  Sustained wind speeds above 1S miles per hour (mph) as measured by a site-located
anemometer. Sustained winds above 15 mph exist when the 1S-minute average wind-
speed exceeds 15 mph for two consecutive 15-minute periods. }

o Soil moisture content less than 15% in areas where major excavation or scraping is
planned as measured with a Soiltest "Speedy Moisture Tester” or an equivalent

. instrument.
;kQ% UNS1159) (HaSS) 11/01)
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e  In the special case of excavations, the top 6" of soil will be moved (i.e., scrated) and
placed in a low pile and covered with a tarp or other suitable covering to prevent
resuspension of particulates. The width of the scraped zone shall be wide enough to
accommodate the expected volume of soil from the excavation, without coming into
contact with unexcavated adjacent surface soil

Air quality monitoring requirements for activities where there is a significant poteatial for
producing appreciable quantities of suspended particulate include the following:

e  Site perimeter and community Radiological Ambient Air Monitoring Program
(RAAMP) monitoring.

e  Local monitoring of Respirable Suspended Particulate (RSP) at individual activity
worksites shall be conducted using a TSI "Piezobalance® Model 3500 Respirable
Aerosol Mass Monitor, real-time instrument. Local RSP measurements will be used
to guide the PM’s evaluation of the potential hazards associated with activity related
emissions. The threshold RSP concentration for curtailing intrusive activities will be
6.0 milligrams/cubic meter (mg/m3).

e  Additional worker heaith and safety monitoring as required by the SSH&SP.
Additional requirements that govern activities where there is a significant potential for
producing appreciable quantities of suspended particulates that could create hazardous
conditions include the following:

o  Excavate soils that are not promptly backfilled shall be covered with a tarp or similar
cover to prevent resuspension of particulates.

e  Vehicular traffic will be minimized to the extent practicable.

e Vehicular traffic shall not exceed 5 mph.

¢  Roadways will be watered as necessary.

e  Access paths leading to activity sites that are not on readwasy will be watered to

prevent the generation of particulates from vehicular traffic during access and egress.

U0NS-113-39) (HASS) B4/1101)
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Activity.speciﬁc requirements will be evaluated periodically to determine their effectiveness at
preventing dispersion of contaminants. Modifications to these requirements will be documented
in the SSH&SP.

o
;LQ 6 (0e1159) (HASL) B4/11/)
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FORMULA: CHpxOHC1; CoHaCl

VINYL CHLORIDE

METHOD: 1007
n.M.: 62.50 ISSUED: 2/15/84
OSHA: 1 ppm; C S ppm PROPERTIES: 8P -14 °C; vapor density 2.2 (air = 1)

NIOSH: minimum mesasurable
ACGIH: S ppm (human carcinogen) [1)
() ppom = 2.56 mg/m® @ NTP)

1]

SYNONYMS: chloroethylene; chlorcethens; CAS #75-0)-4.

SAMPLER: SOLID SORSENT TUBE
(2 tandem tubes, each with 150 mg
activated coconut charcoal)

FLOW RATE: 0.05 L/min

VOL-MIN: 0.7 L
MAX: S L

SHIPMENT: separate primary and backup tubes
and cap sach

SANPLE STABILITY: 10 days @ 25 °C
BLANKS: 2 to 10 field blanks per set

LACQURACY.

RANGE STUDIED: 1 to 64 mg/m® (2]

8IAS: -63 of calculated concentration [2]

OVERALL PRECISION (sp): 0.06 [2)

!
ITECHNIQUE: GAS CHROMATOGRAPHY, FID
'

IANALYTE: viny! chloride

H

'OESORPTION: 1 sl carbon disulfide; 30 min
H

1INJECTION ALIQUOT: S wl

!

1COLLMN: stainless stesl, 6.1 mx 3.2 mm, 10
SE-30 on 80/100 mesh Chromosord W
! (A-DICS)

s

{CARRIER GAS: He, 40 al/min

L

I TENPERATURE-INJECTOR: 230 °C

H ~DETECTOR: 230 °C

] <COLUMt: 60 °C

L

ICALIBRATION: solutions of vinyl chioride ia CSy
!

IRANGE: 0.002 to 0.2 mg per sample [2)

!

1ESTIMTED L0D: 0.00004 mg per sample (2]
1

IPRECISION (s,.): mot deterwined

H

APPLICABILITY: The working renge is 0.4 to 40 mg/m® (0.16 to 16 ppm) for a S-L air sample.
The method is applicable to 15-ain smples at concentrations of | ppm or higher.

INTERFERENCES: Other than the possibility of loss of sasple wpon storage of two weeks or more

at room temperature, nons have been noted.

OTHER METHODS: This is a revision of PSCAR 178 [3).

1007-1




t Plan) Rocky Fiats
fety Plan (Accident Prevention Safety Program
Il;lle:xi:};":ass:ﬁetl{FURI 903 Pad Mound, and East Trenches Area, (Operable Unit

2) Rocky Flats Plant Apnl 1991
D)ocumkznt Control Number RF/RMRS-97-079 Revision 0 0

. EG&G, Rocky Flats, Inc

METHOD® 1007 VINYL CHLORIDE

. 1. Transfer the charcoal fram the front and back tubss to separate vials. Discard the glass
wool and foam plugs. Seal the vials with septum caps immediately.
8. Allow to stand for 30 min, with occasional agitation. Analyze the sample within the next

30-min period.

CALTBRATION AND QUALITY CONTROL:

9. Calibrate with at least five working standards covering the range 0.0002 to 0.2 mg per
sample.

a. Add known amounts of calibration stock solution to CS; in 10-si volumetric flasks and
dilute to the marks, using serial dilution as appropriate.

NOTE: Working standards can be stored at -20 °C for at least three days.

b. Analyze together with sawples and blanks (steps 12 and 13).

c. Prepare calibration graphs of peak area vs. quantity (mg) of vinyl chloride per tube and
peak area vs. quantity (ng) per injection.

10. Determine desorption efficiency (DE) at least once for each lot of charcoal used in the
calibration range (step 9). Prepare three tubes at each of five levels plus three madia
blanks.

a. Prepare three atmospheres of viny) chloride in air by injecting 0.01, 0.08, and 0.2 &t
vinyl chloride gas into 10 L air in Tedlar bags. The resulting concentrations are
approximately 2.6, 21 and 52 mg/m®.

b. Following steps 1 through 4, sample these atmospheres according to the following schame:

Concentration Volume Quantity of
in Bag (my/m®) Sampled (L) Viny! Chloride (mg)
2.6 0.8 0.002
® s
F3] 0.8 0.017
2.2 0.046
s2 2.5 0.13

Obtain three samples at each Tevel.

c. Desord (steps 6 through 8) and analyze together with working standards (steps 12 and
13). No viny! chloride should be found on the back tubes.

d. Analyze the atsospheres in the bags (steps 12 and 13) using 1-aL gas samples. Read from
the calibration graph the quantity (ng) per injection, which for a 1-mL injection of gas
is numerically equal to the concentration in mg/m?®.

e. Calculate DE fram the mass (mg) of viny) chloride on the front tube (W¢), the averege
blank (8), the concentration of vinyl chloride in the synthetic atmospheres (C,.
mg/m3), and the volume of air sampled (V, L):

ot - (g - 8)+108
Y1)

f. Prepare a graph of OE vs. mass found (Mg - B).
11. Analyze three quality control blind spikes and three analyst spikes to ensure that the
calibration graph and DE graph are in control.

/15784 1007-3
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vnari€éR 2
ORGANIZATIONAL STRUCTURE

2.1 Plant Organization

Environmental restoration activities at the Rocky Flats Plant (RFP) are directed by the
Associate General Manager for Environmental Restoration (ER) and Westc Management (see
Figure 2-1). - ER Program Activities (CERCLA and RCRA response actions) invoive the folliowing
ER Divisions:

Remediation Programs Division (RPD)

Environmental Monitoring and Assessment Division (EMAD)
Nationa! Environmental Policy Act Division (NEPA)

Clean Water Action Division (CWAD)

Clean Air and Environmental Reporting (CAER)

o 0 0 0o o

(See Figure 2-2 for the organizational structure of the Environmenta! Restoration
Department.)

Heatth and Safety (H&S) activities at the RFP am under the direction of the Associate General
Manager for Support Operations (see Figure 2-3). ER Program Activities receive support
from the following H&S divisions:

° Radiological Operations
o Occupational Safety
0 Health and Safety Area Engineering
o industrisi Hygiene
0 Radiological Engineering
0 Occupsational Health
ER Health and Satety Program Plan’ Sis-wide 2.1
issue Dratt Fnal
Date Ocwober 26 1980
Page 1018
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Facilities Engineering (FE) and Facilities Project Management (FPM) also provide support to
the ER program activities. FE's role is to provide engineering designs, oversight, and

. management of design projects. The Project Enginecr (PE) from FE directs all project design
activity, ensures the user's fechnical requirements are met, ensures conformance with plant
design standards and obtains design concurrence from RFP technical support groups (e.g.,
Facilities Quality Engineering, Design Vaerification Engineering, Fire Protection Engineering,
Plant Electrical and Plant Utliities Engineering, Oparations, Maintenance and Utilities
Management, etc.). FPM administers the implementation of engineering designs through
Construction Management (CM). CM, a branch within FPM, is responsible for assisting ER with
obtaining approval for work permits for land use and work activities, and for
managing/coordinating general construction contractors and their quality of work. A
Construction Coordinator, identified by CM, is responsible for coordinating with various
departments within the RFP 1o obtain permuts, escorts and access justification in addition to
other supporting functions, as needed by Subcontractors.

Appendix IV contains a list of RFP departments or divisions that are mentioned in this Plan along
with available phone numbers and contacts.

. 2.2 Responsibliities of Individuals
2.2.1 Division Managers

Environmenta! Restoration and Health & Safety division managers are responsidle for managing
programs and supervising project managers in the implementation of ER and H&S activities.

2.2.2 Environmental Restoration Heaith and Safety Officer (Dennis Smith)

The Environmental Restoration Health and Safety Officer (ERHSO) is responsible for managing
and implementing the ER Health and Safety Program. Environmental Restoration is responsidle

£R Mealth and Safety Program Plan. Sitg-wide 2.2
issue Dratt Final
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for project planning, contracting, and managing ER projects, therefore, the ER HSO will ensure
the a Site-specific Heaith and Safety Pian is written for each Operable Unit; ensure that
subcontractors prepare site- or task-specific heaith and safety plans for approval; and provide
support to project managers in the area of environmental health and safety through his/her
expertise and that of the environmental support divisions.

2.2.3 Remediation Programs Site Projoct Manager (Brook Wilson)

The RP Site Project Manager is the direct ine supervisor responsbie for project work on a
designated ER site. He/she reports directly 10 the RPD Mansger. The RP Site Project Manager
has overall control and responsibility for the management of the project, including enforcement
of heaith and safety requirements. The Project Manager is the single-point-of-contact for
impiementing ER's needs and requirements through the Project Administrator.

2.2.4 Health & Safety Liaslson Officer (Dina Sassone)

The HAS Liaison Officer is assigned from the Occupational Safety Division 10 the Environmental
Restoration Division t0 serve as the central point-of-contact for supporting the ER Program for
all operational heaith and safety needs. The H&S Liaison Officer reports to the Occupational
Safety Division Manager and interacts directly with the ER Site Project Managers and the ER
Health and Safety Officer. He/she aiso supervises the EGAG Site Health and Safety Coordinators.
The H & S Liaison Officer has the following respongibilities:

(-] Coordinates heaith and safety activities with the ER H&S Officer and the ER Site
Project Managers

° implements the HSPP by providing and supervising EGEG Site Health and Safety
Coordinators at each designated ER site

o Prepares EG2G Health and Safsty Plans (HSPs)

ER Health and Ssiety Program Plan: She-wide 2.3
lssue. Drant Final
Date’ Ocisber 28, 1900
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0

Coordinates approval of Site-specific (Task-Specific) Health and Safety Plans
prepared by Subcontractors and their lower-tier subcontractors with ali health

and safety disciplines

Performs periodic health and safety audits and inspections of the subcontractor
heaith and safety programs, and program documentation

* Site Health and Safety Coordinator (Brian Fielding)

A Site Health and Safety Coordinator (SHSC) will be assigned from the Health and Safety
Department by the Health & Safety Lisison Officer to oversee Health and Safety Plan
implementation at each Operable Unit. The SHSC will report 1o the HAS Liaison Officer and will
keep the RP Site Project Manager informed of heaith and safety related activities on the site.

The SHSC has the following responsiilities:

Oversees EGAG and subcontractor work t0 ensure that the requirements and

°
principles of this HSPP and the Site Specific HSPs are foliowed,

-] Performs audits for proper and appropriate use of PPE, monitoring and
decontamination procedures, access control and required documentation,

0 Alerts the ER Site Project Manager and the H&S Liaison Officer of health and
safety violations at the ER remedial project work site,

o Coordinates with appropriate heaith and safety divisions 10 provide for radiation
monitoring, medical surveiliance, emergency response, industrial hygiene
support and H&S engineering support,

° Provides on-site hesith and safety support at all times for tasks performed by
EG&G employees beyond project management and oversight.

ER Health and Safety Program Plan Sha-wdle 2.4
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1.0 INTRODUCTION

1.1 POLICY

This Supplemental Health and Safety Plan (HSP) was developed for the implementation of
activities associated with the existing Surficial Soil Program (SSP) project which 1s located east of
the 903 Pad and 1s associated with Operable Unit 2 (OU2) Thss plan supplements the most recent
version of the OU2 Site-Specific HSP (SSHSP) It has been developed for compliance with
Occupational Safety and Health Admimistration (OSHA) Hazardous Waste Operations and
Emergency Response Regulations 29 Code of Federal Regulations (CFR) 1910 120 for hazardous
waste site workers at the Rocky Flats Plant (RFP) The intent of the supplement 1s to define the
hazards which may be present and identify the procedures which will be followed to protect all
project personnel from those hazards This supplement shall also apply to all subcontractors who
are participating 1n the field activities of this project Thus plan addresses the requirements for
personnel managing, monitoring, and performing activities associated with the SSP project All
subcontractor personnel will follow this HSP 1n addition to the requirement of the SSHSP and all
RFP procedures and policies when conducting work at the project site A signature sheet will be
kept to document that all site workers have read, understand, and will comply with all aspects of
this plan The subcontractor has the responsibility for implementing the requirements of this
SSHSP The subcontractor will provide health and safety briefings, field activity oversight, and
maintain appropriate health and safety records

11
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1.2 REGULATIONS AND GUIDELINES

Adherence to applicable federal, local, and national consensus organization health and safety
standards, regulations, and guidance manuals 1s required during field activities of the SSP These
include, but may not be limited to, the following

. 29 CFR 1910, Occupational Safety and Health Standards, General Industry (latest edition),

. 29 CFR 1926, Occupational Safety and Health Standards, Construction Industry (latest
edition),

. Nuclear Regulatory Commussion 10 CFR 20 (latest edition),

. Department of Energy (DOE) Order 5480 11 (with revisions),

. Radiological Operating Instructions (ROI), EG&G Rocky Flats, Inc (with revisions),

. Environmental Management Radiological Guidelines (EMRG) Manual, EG&G Rocky Flats,
Inc (with revisions),

. Health and Safety Practices Manual (HSPM), EG&G Rocky Flats, Inc (with revisions),

. Threshold Limut Values for Chemucal Substances and Physical Agents and Biological Exposure
Indices, American Conference of Governmental Industrial Hygienists (latest edition),

. Occupational Safety and Health Guidance for Hazardous Waste Site Activities, U S Department
of Health and Human Services et al , October 1985

. Radiological Control Manual, DOE, June, 1992

13 CONTENTS OF PLAN

Thus plan describes known hazardous materials and work operations associated with the activities
of the SSP The plan specifies responsibilities and authorities of the subcontractor and
subcontractor personnel involved in the supervision of activities at thus site This plan further
describes the requirements for medical surveillance, personal protective equipment (PPE), hazard
communication, training, monitoring, decontamination, site control, and emergency response

procedures
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The potential hazards associated with the SSP activities have been assessed by reviewing historical
activities, previously performed studies, and personal communications with previously associated
project personnel Based on the hazard assessment, plans for PPE, monitoring, decontamination,
site control, and emergency response have been developed

1.4 BACKGROUND

A comprehensive, phased program of site characterization, remedial 1nvestigations, feasibility
studies, and remedial/corrective actions 1s 1n progress at RFP These investigations are being
conducted pursuant to the 1986 Compliance Agreement between DOE, the U S Environmental
Protection Agency (EPA), and the Colorado Department of Health, which addresses hazardous and
radioactive mixed waste management at the plant

The SSP supports the alluvial work plan for the Phase II Resource Conservation and Recovery Act
(RCRA)/Comprehenstve Environmental Response, Compensation and Liability Act (CERCLA)
Remedial Investigation (RI) of OU2 and site wide characterization of soils at RFP The SSP
investigates the physiochemucal attributes of actinides 1n soil east of the former storage site (locally
known as the 903 Pad) as well as the temporal changes 1n actinides 1n the soil environment around
RFP Refer to Figure 1 4-1 for the location of the project

The seven tasks that will be performed by this project include,

. Sample Soil Interstiial Waters for Actinides Analyses

. Maintain and Enhance the So1l Water Monitoring System
. Support and Calibrate the Time Domain Reflectometry

. Support Rain Simulation Experiments

. Installation and Support of Snow Water System

. Support Soil Erosion Studies

. Conduct Annual Soil Sampling for Actinides around RFP
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1.5 LOCATIONS AND DESCRIPTIONS

The SSP 1s located 1n the Americium Zone east of the 903 Pad The 903 Pad was used as a
temporary storage area for radioactive materials Subsequent remediation efforts allowed airborne
release of some of these materials The areas down wind of this pad have been since referred to as
the Americium Zone The project site has been designated as a Radiologically Controlled Area
(RCA) Previous activities 1n the project area involved intrusive operations duning 1nstallation of
equipment The activities involved with the present phase of the SSP project are not expected to
require significant intrusive operations
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2.0 HEALTH AND SAFETY RESPONSIBILITIES

2.1 INTRODUCTION

Health and safety 1s the responsibility of all personnel working on the site  The subcontractor
(Stoller) will provide the required health and safety services including daily sampling, screening all
personnel and equipment for radionuchides, briefings, and oversight Stoller has expressed a
strong commutment to ensuring a safe work environment for all workers on the project The project
orgamization (Figure 2 1-1) will follow the lines of responsibility as described in EMRG Guideline
1 0 As contracted, a qualified individual may serve in more than one role Individual contracted
project personnel responsibilities are 1dentified in the following sections

2.2 ASSIGNMENT OF RESPONSIBILITIES

22.1 Stoller Program Manager

The Stoller Program Manager for the SSP project has overall responsibility for work performed by
Stoller and subcontractors at the site The Program Manager, through line management and
supervisors, has responsibility for implementing and abiding by the SSHSP The Project Manager
has appointed a employee to serve as the Site Safety Officer (SSO) Stoller personnel and all
subcontractors will review and comply with this SSHSP prior to imitiating work at the site
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2.2.2  Site Safety Officer

The Site Safety Officer (SSO) 1s responsible for implementing the supplemental SSHSP that
adequately addresses the site hazards and controls necessary to safeguard personnel and property
Duties of the subcontractor SSO include the following

. Providing requisite physical examination requirements to subcontractor employees working
at hazardous waste sites,

. Correlating exposure data to ensure that the scope of annual physical examunations are
correct,

. Informing employees of potential exposures to hazardous materials based on bio-assays,

. Ensuring that personnel are adequately trained so that they can safely perform their assigned tasks,

. Ensuring that personnel are aware of potential site hazards, and that they know the necessary
controls to prevent overexposure or injury by conducting site-specific briefings,

. Appointing alternate SSO(s),

. Ensuring that the SSHSP and the required training and medical records for site personnel are
current and are maintained on-site,

. Ensuring that all personnel have read and signed the SSHSP A copy of the signed SSHSP must
be kept in the work trailer,

. Conducting the required monitoring or assuring that monitoring 1s conducted by the assigned
personnel,

. Coordinating with the EG&G Project Manager regarding the need for additional safety support
required for the SSP project,

. Performing audits of subcontractor health and safety operations,

. Approving modified work practices 1n response to changing conditions, and

. Document control and distribution of any revisions to the SSHSP
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2.2.3 Health and Safety Specialist

The SSO for the SSP project has the responsibility for assigning an Health and Safety Specialist
(HSS) to provide oversight and momtoring of field operations The key responsibilities of the HSS
1S

d Monitoring the project to ensure that the requirements of this SSHSP are implemented,

. Alerting the Program Manager and the SSO of health and safety violations,

. Performing tests to munimuze the potential for exposure of field personnel and verify that
equipment leaving the RCAs or areas of suspected/potential soil contamunation 1s in
compliance with applicable regulations and standard operating procedures (SOPs),

. Monitoring sol surfaces and samples and will perform decontarination verification by
frisking and smear testing,

' Ensuring that field crews are in complhiance with EG&G radiation work permuts (RWPs), and

. Performung duties in accordance with the EG&G EMRGs with the approval of EG&G
Radiological Engineering

2.2.4 Field Technicians

The field technicians are responsible for implementing and abiding to all provisions of the SSHSP
and the supplement specific to this SSP project

2.2.5 Fire Protection Representative

The fire potential during environmental 1nvestigations does not justify the cost of providing an
independent Fire Protection Representative Fire prevention 1s expected to be largely a matter of
good housekeeping In the event of a fire, EG&G Fire Department will be notified and all
subcontractor personnel will withdraw from the area Should any personnel sustain injury, RFP
Emergency Medical Services will be immediately notified The EG&G emergency number is 966-
2911
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2.3 SURFICIAL SOIL PROGRAM (SSP) PROJECT PERSONNEL

Project Title Name (Company) Phone

Program Manager Allen Crockett (Stoller) (303) 449-7220
SSO/HSS John Gregg (IT) (303) 793-5200
SSO/HSS G Muller (Woodward-Clyde) (303) 694-2770
SSO/HSS R Lahn (Woodward-Clyde) (303) 694-2770
Technician Steve Aldnich (Stoller) (303) 443-7220

2.4 EG&G PERSONNEL

Name Extension
Radiological Engineerning Representative K Gentry x5151
Industrial Hygiene/Site Health and Safety Coordinator P Schreckengast x5471
Environmental Restoration Health and Safety Officer K Andersen x8577
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3.0 HAZARD ASSESSMENT

3.1 INTRODUCTION

The field work that will be conducted as part of the SSP includes potential radiological, physical,
biological, and mechanical hazards These potential hazards were 1dentified by reviewing site
histories, previous sampling results, and the work plan for the project The use of standard
measures such as PPE, work site radiological monitoring, work practice controls, and training
should assist 1n 1dentifying, evaluating, and controlling potential hazards at the work site that are
not currently known

Based on available information about the site, field work will be conducted 1n areas where the
seventy of potential hazards 1s expected to be low The potential for encountering radio-logical
hazards will depend on the types of compounds at the site, work practices, and field activities to be
performed Environmental physical and biological hazards, such as insects, heat, and cold stress
may be encountered to some degree while working at the site The degree of mechanical hazards
resulting from motor vehicle, field equipment, power tools, etc , will also depend on the work
being performed The rational for monitoring and PPE are presented in Sections 9 0 and 6 0,
respectively

Field activities at the SSP project will involve the following operations

. Non-1ntrusive operations such as assisting 1n radiological surveys and water sampling from
existing 1nstallations These operations do not disturb the so1l and are not expected to
approach occupational exposure limuts

. Intrusive operations such as installation of snow water instruments These operations disturb
so1l and have the potential to re-suspend contaminated subsurface soils The quantities of
spo1ls produced 1s small Dust generation will be minimuzed by musting soils with water The
Plan for the Prevention of Contaminant Dispersion (PPCD) developed by EG&G addresses
dust emissions and will be complied with by Stoller




Supplement to Site-Specific Manual Number RFP/ER-SAF-83-OU2 1
Safety and Health Plan Section Number 30 Rev 0
Operable Unit No 2 Page 208

3.2 POTENTIAL HAZARDS

3.2.1 Pathways and Exposure Routes

Pathways of exposure to hazards are directly dependent upon investigative activities performed at
the SSP site Exposure to potential health hazards may occur during field activities involving soil
interstitial water sampling and other sampling and measurement efforts Exposure pathways
include the following

. Inhalation of fugitive dust contamning radionuclides,

. Skin contact with radionuchides,

. Inadvertent ingestion of dust particles or fugitive dust contaminated with radionuclides, and
. Injection of radionuclides 1nto the body through wounds

3.2.2 Radiological Hazards

3.2.2.1 Arrborne Exposures to Radiological Hazards — Exposure to radiological
hazards could occur through inhalation of fugitive dust contaminated with radiological matenals
The degree of potential exposure to airborne radiological hazards 1s considered unlikely or low
depending on the individual work site and amount of air-borne dust created at the site Most work
sites reportedly have low or below background levels of radionuclides and the intrusive activities to
be performed usually generate low quantities of airborne dust Unknown radiological
contamuination at the site (e g , buried contaminated material 1n the landfill) could lead to
unexpected generation of airborne radiological hazards The use of mitial site surveys, air
monitoring, work practice controls (e g , mumimuzing dust generation), dust control practices, and
proper use of PPE, and respirators will be the primary evaluation and control measures used to
prevent mnhalation of radioactive materials If an inhalation exposure 1s suspected the provisions of
EMRG 2 2 - Possible Inhalation Exposure will be followed
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3.2.2.2 Skin Exposures to Radiological Hazards — Radioactive materials 1dentified at
sites 1n OU2 are not readily absorbed through the unbroken skin Contamination avoidance,
decontamunation, and proper use of protective clothing and gloves will be the primary control
methods used to prevent skin contamination

3.2.2.3 Inadvertent Ingestion of Radionuchdes — Ingestion of radionuclides is
possible during site work The potential for exposure via this pathway 1s considered to be remote 1f
good personal hygiene practices are followed prior to eating, drinking, or smoking No eating,
drinking, smoking, or chewing of tobacco or chewing gum will be allowed 1n the contamination
reduction zone (CRZ) or the exclusion zone (EZ)

3.2.2.4 Puncture Wounds — Radiological materials could enter the body through breaks in
the skin caused by a cut, laceration, puncture, abrasion, or burn This route of ent1y can be
controlled by complying with safe work practices to prevent accidents If accidents occur possibly
leading to radiation exposure, ROI 2 3 or EMRG 2 3 procedure will be implemented

3.3 PHYSICAL HAZARDS

Workers at SSP sites within QU2 are potentially subjected to physical stresses including heat and
cold stress and noise exposure Investigative activities may take place during a wide range of
weather conditions leading to possible heat or cold stress conditions Unacclimatized workers or
workers wearing impermeable personal protective clothing during warm weather may be
susceptible to heat stress The "buddy" system will be used and all personnel shall be aware of the
signs and symptoms of heat/cold stress on themselves or their "buddy " High noise exposure 15
possible when operating power tools and mechanized equipment

331 Cold Exposure

When working outdoors 1n temperatures below freezing, workers are susceptible to frostbite
Exposure to extreme cold can cause severe injury to the body surface or can result in profound
generalized cooling, causing death In cold weather, precautions should be taken to prevent cold

33
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exposure by wearning properly insulated garments and taking warm-up breaks in temperature
controlled areas when necessary Symptoms of cold exposure include the following

. Incipient frostbite or frost nip, characterized by sudden blanching or whitening of the skin

. Superficial frostbite, which causes the skin to become waxy or white and superficially firm,
but resilient beneath

. Deep frostbite, characterized by cold, pale, solid skin tissues

. Systemuc hypotherma, caused by exposure to freezing or rapidly dropping temperature
Symptoms are usually exhibited in stages These include shivering, apathy, listlessness,
sleepiness, rapid cooling of the body temperature to less than 95° Fahrenheit (F),
unconsciousness, glassy stare, slow pulse and slow respiratory rate, freezing of the
extrermuties, and death

3.3.2 Heat Stress

A worker's risk for developing heat stress 1s greatly increased when wearing impermeable,
personal protection clothing This type of clothing limuts the body's normal heat exchange
mechanisms and increases energy expenditure A program to recognize potential heat stress
situations, prevent episodes, and control hazards will be implemented when the SSO/HSS deems 1t
necessary The program will include heat stress monitoring, adequate rest breaks, fluid
replacement, acclimatization, and personal cooling systems Heat stress can cause health effects
that range from heat fatigue to serious illness or death Signs and symptoms of heat stress include
the following

. Heat rash, which may result from continuous exposure to heat or humud air

. Heat cramps, caused by heavy sweating with inadequate electrolyte replacement Signs and
symptoms include muscle spasms, or pain in hands, feet or abdomen

. Heat exhaustion, which occurs from increased stress on various body organs or systems,
including 1nadequate blood circulation due to cardiovascular system nefficiency or
dehydration Signs and symptoms include pale, cool, moist skin, heavy sweating, dizziness,

nausea, or fainting

14
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Personnel having symptoms of heat exhaustion will be immediately removed from field work
Protective equipment will be removed and vital signs monitored If body temperature exceeds 101°
F the individual will be transported to the medical facility for evaluation

Heat stroke 1s the most serious form of heat stress The body's temperature regulation system fails,
and the body temperature nises to critical levels Immediate action must be taken to cool the body
before serious 1njury and death occur Signs and symptoms of heat stroke are red, hot, usually dry
skin, reduced or lack of perspiration, nausea, dizziness and confusion, strong, rapid pulse, or
coma The body temperature often exceeds 102° F

If signs of heat stroke are detected, the emergency should be immediately reported by calling 2911
The individual's protective clothing will be removed and they will be cooled by flushing with water
that 1s close to body temperature The individual will be transported for further evaluation/treatment
to the medical facihity determined by the responding Emergency Medical Technicians Appendix B
provides additional guidance for the prevention, monitoring, and treatment of heat stress

3.3.3 Noise Exposure

Workers are not anticipated to be exposed to hugh noise levels during sampling and maintenance
activities of the SSP

3 3.4 Explosive Hazards

No explosive hazards are anticipated during sampling and maintenance activities of the SSP

3.4 BIOLOGICAL HAZARDS

Biological hazards that may be present at RFP include plants, insects, and snakes Considerations

for potential biological hazards may be necessary when workers are required to enter remote or

seldom-visited locations
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The potential for contact with snakes or insects that may cause injury or disease exists when
performung field activities at RFP The RFP does not host any plants that are poisonous to
humans, other than poison 1vy There are some plants that may be mechanically injurious (1¢e,
thorns, yucca) Field personnel will wear sturdy work clothes and steel-toed boots 1n order to help

prevent injuries

There 1s one type of venomous snake present 1n the RFP area, the prairie rattlesnake Personnel
should be aware that snakes may be present in the area and exercise caution, especially when
working 1n previously undisturbed areas and locations with animal dens

Black widow spiders may be present at SSP sites They are usually found 1n shady places or under
rocks or wood The black widow spider has a shiny black body about the size of a pea, with a red
or yellow hourglass-shaped mark on 1ts abdomen It weaves shapeless webs 1n undisturbed areas
A bite may result in severe pain, illness, and possibly death from complications, but usually not
from the bute 1tself

In addition to spiders, ticks, chiggers, bees, and wasps may be nuisances to field personnel Bites
from wood ticks may result in the transmussion of Rocky Mountain Spotted Fever, a serious and
possibly fatal viral disease The Rickettsia virus infects wood ticks, mostly 1n the late spring and
early summer, and 1s characterized by chills, fever, severe pain 1n leg muscles and joints, and a
body rash Lyme Disease 1s not prevalent in Colorado Some protection will be offered by PPE,
but the use of nsect repellant (containing at least 30 percent DEET) on outside clothing and
exposed skin also may be warranted Personnel should perform self-searches after each day to
check for ticks and chiggers Bees or wasps can be considerable hazards for those people with
allergic reactions to venom The SSO should be notified if any worker 1s sensitive to these insects
Properly trained personnel will admunister first aid should a bee or wasp sting occur

3.5 MECHANICAL HAZARDS

Workers may be exposed to potential mechanical hazards during the field activities of the SSP
project Hazards and methods of hazard contro] are detailed in EG&G SOPs and operation safety
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analyses for specific tasks performed dunng field activittes Site inspections will be conducted
periodically by the SSO to assess hazards according to standard health and safety protocols

3.6 HAZARD CONTROL METHODS SUMMARY

The control measures listed below are the minimum control measures required for work at the SSP
site Additional control measures may be necessary as determuned by site health and safety
personnel As additional site data become available through site monitoring or investigations, the
control measures may need to be altered The decision to alter the control measures will be made by
the SSO/HSS

3.6.1 903 Pad

3.6.1.1 Site Background Summary — Starting in 1958, barrels containing used machining
fluids were stored outdoors at the location now called the 903 Pad Leakage from the barrels was
discovered 1n 1964 By 1968 the last barrels had been removed and the area was momnitored for
alpha activity Levels up to 13 5 mucro Curies per gram of soil were found, with activity
penetrating to 8 inches deep

3.6.1.2 Anticipated Work Activities — No work will be conducted at the 903 Pad site

3.6.2 Surficial Soil Program (SSP) Site

3.6.2.1 Site Background Summary — The distribution of radioactive dusts at the RFP has
been driven by prevailing west to east wind and drainage patterns As the existing SSP site 1s east
of both the 903 Pad and the entire RFP, the site has been impacted by historical radionuchides

releases

3.6.2.2 Anticipated Work Activities — Project personnel will conduct non-intrusive
activities such as water sampling from existing installations, piezometer readings, site inspection,

and radiation monitoring activities at the site
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3.6.2.3 Potential Radiological Hazards — Expected concentrations of plutonium - 239
(Pu239) near the areas of this project are thought to be approximately 0 05 pico Curies per gram
(pCr/g) The background concentration 1s 0 02 pCr/g Americium?241 1s a contamunant of weapons-
grade plutonium, present at less than 20 percent of the concentration of Pu239 Uranium238 1s also
know to be present 1n some souls at the site These radionuclides pose a health hazard due to alpha
particle emussions Alpha (He2+) 1s not sufficiently penetrating to penetrate the dead layers of skin,
which means that these radionuclides do not pose an external hazard However, 1t 1s very important
to avoid 1nhalation or ingestion of these compounds as alpha radiation may be very damaging from
within the body

3.6.2.4 Control Measures — The pioject area has been designated as a RCA Modified
Level D protection including cotton coveralls, tyvek coveralls, safety boots, disposable boot
covers, eye protection, gloves will be worn during all activities in the RCA Leather gloves over
two layers of latex nner gloves will be worn when handling dry matenals to prevent
cuts/abrasions Radiological screening and monitoring in accordance with EG&G SOP FO 16 will
be performed during all field work Decontamination procedures as discussed in Section 7 0 will
be followed for general equipment Face and hands will be washed after leaving the site and before
eating, drinking, or smoking
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4.0 HAZARD COMMUNICATION

4.1 INTRODUCTION

Project personnel and all subcontractors must follow established work practices to safely handle
hazardous chemucals The implementation of a hazard communication program 1s also required by
29 CFR 1910 120 for RCRA treatment, storage, and disposal facilities The SSO/HSS will
maintain an inventory of hazardous chemucals stored at the project trailer and material safety data
sheets (MSDSs) for those chemicals that will be available to employees at the site

4.2 HAZARDOUS MATERIALS INVENTORY

The SSO/HSS will compile an inventory of hazardous chemicals present at their work sites or
trailer areas and provide this information to EG&G Industrial Hygiene Department The inventory
may be requested by emergency response personnel to aid 1n identifying hazards associated with a
spill or accident at the site Radiological check sources and/or reference sources must also be

included 1n this inventory including applicable calibration certificates

43 MATERIAL SAFETY DATA SHEETS (MSDSs)

The MSDS must be readily available to employees for hazardous chemucals used or stored at the
site Information found on a MSDS includes 1dentification of the product's hazardous chemucal
constituents, 1ts physical characteristics, applicable exposure limits, symptoms of overexposure,
recommended PPE, fire and explosion hazards, and spill response actions This information is
provided by the manufacturer and 1s typically included with the shipment of the chemical The
EG&G Industrial Hygiene Department maintains a master file of MSDS for matenals stored or
used at the plant A complete file of MSDSs for hazardous chemucals used at the SSP project will
be kept at the project trailer and readily available to site personnel
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4.4 TRAINING

Project personnel and all subcontractors are required to complete Hazard Communication training
as part of their 40-hour OSHA training Specific training on the information provided 1n the project
MSDSs will be conducted by the SSO/HSS, or, if necessary, by a representative of the EG&G
Industrial Hygiene Department Specific hazards assoc.ated with the project will be communicated
to workers at the site-specific briefing and then at the weekly safety
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5.0 SITE CONTROL

5.1 OBJECTIVES

The purpose of this site control plan 1s to protect workers, the public, and the environment from
the potential hazards associated with the OU2 SSP In addition to general site control measures
required under the 29 CFR 1910 120, activities conducted at SSP shall be conducted 1n accordance
with the EG&G Integrated Work Control Program (IWCP) Project personnel will adhere to
requirements of the IWCP A RWP 1s required as part of the IWCP 1n the project area since the
area has been designated as a RCA Information required for the RWP includes job information,
description of hazards, radiological and non-radiological safety requirements, preparation for the
Job, approval signatures, and permut duration

5.2 SITE CONTROL DESIGNATIONS

The project work area has been designated an RCA and has been roped off and posted as required
This roped off work area itself 1s designated as an EZ and the staging area outside a work location
1s designated as a CRZ Access to these areas will be controlled Personnel working 1n the areas
must meet specific training requirements, be participants 1n a medical surveillance program, and
wear required PPE Minimum requirements for access to these designated areas are summarized
below Detailed PPE, training, and decontamination requirements are presented in the respective
sections of this plan

5.2.1 Exclusion Zone (EZ)

The limuts of the EZ have been established and marked by yellow rope and postings The PPE
requirements within the zone have also been established based on the hazards of the work being
conducted, as determuned by the appropriate health and safety representative Environmental
samples collected at these sites may contain elevated levels of radiological contaminants Personnel
entering these areas will be required to wear appropriate PPE When leaving these areas,
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decontamination procedures (described 1n Section 7 0) will be followed where required, including
clearance by the approved SSO/HSS

The EZ 1s also an RCA based on the hustorical data A RWP and a site access log will be posted at
the entrance to the EZ Entry and exit requirements shall be posted as per ROI 1 03

5.2.2 Contaminant Reduction Zone (CRZ)

Adjacent to the EZ 1s the CRZ, where appropriate measures will be 1n effect to reduce the potential
for spreading contamunation via the workers and equipment The entrance, exit, and
decontamunation area adjacent to the EZ will be designated as a CRZ All personnel conducting or
supervising activities in this area are required to have appropniate training

5.2.3 Support Zone

The Support Zone will be outside the CRZ and will be the area where support workers will provide
assistance to workers inside the EZ and CRZ The Support Zone will begin at the exit from the
decontamination line Only clean or appropnately contamnernized equipment or material will be
allowed to exit 1nto the support zone from the CRZ Visitors and observers will comply with the
site control designations and the zone requirements established at the work site  Visitors will not be
allowed to enter the EZ and/or CRZ without training as required 1n Section 10 O of this SSHSP

5.3 COMMUNICATION WITHIN CONTROL ZONES

Personnel will not conduct work activities alone They will be accompanied by either another
employee or subcontractor employee The buddy system, as specified 1n 29 CFR 1910 120 (d)(3),
will be implemented at the site The buddy teams working at the site will maintain visual and
audible contact so that they can provide emergency assistance to each other, i1f needed Both
members of the buddy team need not be 1n the same site zone, but each member must be wearing

adequate PPE to assist the other, if necessary
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The communication system at the site conststs of hand-held radios Project personnel will rely on
the EG&G hand-held radio system used by personnel performung the project work

5.4 PLAN FOR THE PREVENTION OF CONTAMINANT DISPERSION
(PPCD)

5.4.1 Objective

The objective of the PPCD 1s to establish procedural requirements to mutigate potential hazards to
the general public as a result of contact with emussions resulting from intrusive RI activities

5.4.2 Scope

Procedural requirements for the prevention of contaminant dispersion, applicable to intrusive
actions as part of the RFI/RI activities described 1n the Interagency Agreement, are described 1n the
PPCD prepared by EG&G Intrusive activities that fall within the scope of this PPCD are those
with the potential for producing suspended particulate, primarily through mechanical actions
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

6.1 INTRODUCTION

The use of PPE 1s required when engineering and admunistrative controls are insufficient to prevent
worker exposures to radioactive materials Due to the nature of work performed at OU2, there 1s a
potential for release of contaminated particulates which cannot be completely controlled at the
source Engineening and admunistrative controls will be used, when appropriate, to minimze
potential worker exposures to the site contaminants, however, the use of PPE will be necessary to
maintaining exposure as low as reasonable achievable (ALARA)

This PPE program defines the mimimum level of protection that has been designated for the SSP
project The contingency protective equipment requirements are also defined The PPE
requirements will be re-evaluated by the site SSO/HSS as the work proceeds and recommendations
for modifications to this program will be made to the Program Manager by the project SSO as
required

EG&G personnel, DOE representatives, or other authorized site visitors requiring access into areas
zoned as restricted will follow the personal protective equipment requirements set 1n this plan

6.2 PPE ISSUES APPLICABLE TO ALL SITE PERSONNEL

All personnel assigned to OU2 and the SSP must be trained 1n the proper inspection and use of the
PPE used on this project before beginning work on the site This training requirement 1s fulfilled
through completion of the 40-hour OSHA course discussed in Section 10 0, Training, but site-
specific traiming will cover the PPE requirements of this project

All personnel working on this project who may be required to wear an air-purifying respirator must
have a current medical clearance 1ssued by a qualified physician and a fit test certificate for the size
and make of respirator used This clearance will be updated annually with the employee's physical
exam as described 1n Section 8 O of thus plan
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The SSO and individual team members are responsible for the inspection of their own and their
team member's equipment during donning and field use Personnel who are having equipment
difficulties or experience tears 1n their suits should proceed directly to the CRZ for repairs or
replacement of their equipment If an exposure to site contaminants 1s suspected as a result of
equipment failure, immediately contact the SSO or the EG&G Industrial Hygiene Department

6.3 COMPONENTS OF LEVELS OF PROTECTION

OSHA and the EPA define four levels of protective equipment ensembles 1n the 29 CFR 1910 120
regulations, Levels A, B, C, and D Levels A and B specifying the use of self- contained breathing
apparatus are not addressed 1n this plan If either of these levels of protection are required due to
the presence of extreme site hazards, this situation will be handled as a separate amendment to this
plan

The levels of protection that are defined for this project include Level C, Level D, and a modified
Level D The specific equipment that 1s 1dentified for each of these general ensembles 1s listed in
Table 6 3-1

6.4 LEVELS OF PROTECTION FOR SITE ACTIVITIES

The minimum safety equipment required for all personnel on this project site includes a hard hat,
EG&G coveralls, and steel toed shoes No workers, visitors or other personnel will be allowed on
this project without these safety items even 1n the non hazardous areas Minimum levels of PPE by

activity are listed 1n Table 6 4-1

All non-intrusive activities will be performed in a modified Level D with skin, hand, and boot
coverings Intrusive activities will imtially be performed in Level C (air purifying respirators) until
the air quality can be characterized and a lower level of protection can be proposed The decision to
downgrade the level of protection will be made with the concurrence of the SSO, the Program
Manager, and the EG&G PM
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Table 6.3-1 Specific Requirements for Each Level of Protection

« Full-facepiece, air-punfying
respirator equipped with organic
vapor and HEPA filter cartndges

e Chemically protective clothing
dependent on the specific area
- Tyvek full body suit for dry areas,
- Polyethylene coated Tyvek for

when splash hazards exist

* Inner latex glove and outer nitnle
gloves (taped to suit)

¢ Chemical-resistant szfety
boots/shoes or steel-toed work boots
with latex overshoes (taped to suit)

¢ Hard hat

¢ Two-way radio communications

Optional, As Required
¢ Coveralls under chemtcally
protective suit
¢ Face shield for splash protection
* Long cotton underwear

protection up
to 50 times the

contammants, liquid
splashes, or other

permissible direct contact will not
exposure level adversely affect any
of selected exposed skin
contaminants | The types of ar
(e, contaminants have
particulates been identified,

and some concentrations
organic measured, and a
compounds), canister I1s available
and skin and that can remove the
splash contaminant

All critena for the use
of ar-punfying
respirators are met

protection from
contaminated
dust and water

Level of Protection
Protection | Equipment Provided Should Be Used When | Limiting Critenia
o Required No respiratory |* The atmosphere * May be worn
. protection contains no known in support or
. Eteel-zoed 30?5 tor Shoes Minimal skin hazard the CRZ
. Sg?eg- gglg: esaol: éh | Splash protection e Work functions This level
G “I, ass emical Splas preclude splashes, should not be
oggles immersion, or the worn in the EZ
potential for The
?'wo:(alc‘ifs Required unexpected inhalation atmosphere
. C N "oves of or contact with must contain
: Hovera T’ tect hazardous levels of at least 19 5%
earing Frotection any chemicals oxygen
Modified D | Required Increased skin | Working in dusty areas | * May be worn
All Rgmts of Level D Plus and splash or in areas with splash in the EZ If the
* Chemically Protective Suite — Tyvek | protection, but | potential where low area has been
or Polyethylene Coated Tyvek no respiratory | inhalation hazard i1s demonstrated
Inner and Outer Gloves protection presented to be free of air
* Chemical-Resistant Safety contammants
» Boots/Shoes or Steel-Toed Work above the
Boots with Latex Overshoes (Taped action levels
to Suit) The
at here
Options, As Required mumsct’sc:%ntam
e Splash Shield at least 19 5%
¢ Hearing Protection oxygen
¢ Eye Protection
c Required Resprratory . The atmosphernic » Atmospheric

concentration
of chemicals
must not
exceed
immediately
dangerous to
Ife or health
levels

* The
atmosphere
must contain
at least 19 5%
oxygen
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Table 6 4-1 Minimum Levels of PPE by Activity
Work Activity Initial Level of Protection | Additional Comments Contingency PPE
Project Activities | Level D No contact or access to No significant exposures to
in Non-RCA contaminated areas IS any of the site contamination
Areas permitted for personnel in Is expected

this level of protection

Site Activities In | Modified Level D Tyvek suits, gloves, and

Upgrade to Level Cif air

RCA boot covers are required for | monitorning action levels are
all access into the EZ exceeded (See Section 9 0)
regardless of activity
All Intrusive Level C Tyvek suits can be used Downgrade any intrusive
Activities in the durnng activiies with no activity level of protection If
w EZ splash hazards Water no significant inhalation
| sampling and work around | hazards are posed to
the pond requires the use workers If upgrade Is
of PVC suits necessary, contact SSO and
PM
6.5 REUSE OF PPE

All disposable protective equipment (Tyvek sutts, gloves, etc ) must be removed and disposed of
whenever a worker leaves the EZ This includes leaving the site after five munutes or a full day
The length of the service life of a respirator cartridge, with activated carbon or other chermical
adsorbing element, will be determuned by the following criteria

B Breathing resistance becomes excessive,
. Chemucal odors are detected by the wearer, or
. Dispose of chemical respirators after a m:nimum of seven days of use, sooner 1f necessary

Containers will be provided for the disposal of PPE used 1n the EZ and will be located adjacent to

the CRZ Procedures for the use and disposal of PPE are given in SOP FO 6 -Handling of PPE,
and shall be strictly followed
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7.0 DECONTAMINATION

7.1 INTRODUCTION

The objective of decontamunation 1s to remove hazardous substances from workers and equipment,
to assure compliance with DOE Order 5480 11 and OSHA Standard 29 CFR 1910 120, to prevent
the spread of contamunation from the site, and to prevent potential adverse health effects that could
be caused by contact with hazardous matenials by unprotected workers

Safe work practices and engineering controls should be undertaken to prevent equipment and
personnel from becomung contamunated during the work on this site All equipment, samples,
personnel, and vehicles leaving the exclusion zone will be checked for radiological contamination,
and effective appropriate decontamination procedures will be undertaken to remove any
contamination prior to release of the equipment from the site

The decontamunation of personnel and equipment will be performed 1n the contamination reduction
zone at the exit to the exclusion zone Protective equipment and respirators will be removed 1n this
area Contatners will be provided for collection of disposable protective clothing

7.2 DECONTAMINATION PROCEDURES

7.2.1 Personnel and Small Equipment Decontamination

The hazardous materials known to be present at the site are radionuclides 1t 1s the responsibility of
the SSO to determune whether radiological contamination of personnel or equipment exists and to
prescribe the decontamination procedures that will be required Appropriate PPE will be used
duning decontamination operations as an additional measure to prevent direct employee exposure to

hazardous substances
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Current EG&G SOPs should be consulted for specific decontamination requirements These
procedures include SOP FO 03 - General Equipment Decontarmunation, SOP FO 06 - Handling of
PPE

Respirators will be frisked and smeared for contamunation prior to removal and cleaning If
radiological contamunation 1s discovered on the exterior of the respirator, 1t should be removed
before washung or disinfecting the face piece (Head should also be frisked if respirator 1s found to
be contaminated ) Respirators should be wiped clean by site personnel as they are removed They
must be stored 1n a plastic bag, with the cartridge side down, so that distortion of the facepiece
does not occur

7 2.2 Surface Contamination Surveys

The purpose of the surface contamnation surveys will be to control and document all
property/matenal to be released from the RCA All equipment which leaves the RCA must be
surveyed and comply with the EG&G Property Release Evaluation form Radiological screening
will be performed by the project SSO or by project personnel trained 1n performing this function
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8.0 MEDICAL SURVEILLANCE

8.1 MEDICAL MONITORING REQUIREMENTS

All field personnel and all subcontractors participating 1n the so1l sampling of interstitial waters
shall adhere to a medical monitoring program which fulfills the requirements of 29 CFR 1910 120
The program includes-

. Baseline Medical Examination Including Bioassay for Radionuclides
. Annual Medical Examnation

. Exit Medical Examination

. Incident Specific Examination

8.2 AVAILABILITY OF MEDICAL SERVICE

The EG&G Occupational Health Department 1s located in Building 122 The full staff 1s on duty
from 7 30 am to 4 00 p m Monday through Friday The registered nursing staff 1s on duty from

6 30 am on Monday through 10 00 p m on Friday except 11 00 pm to 6 30 am (midnight
shift) A physician and a nurse are always on call for any emergency during off hours Weekend
coverage (Friday from 10 00 p m through Monday at 6 30 am and midnight shift coverage) 1s
provided by emergency medical technicians They can be contacted at extension 4336 and will meet
employees 1n the Occupational Health Department or respond to the site of any emergency For life
threatening emergencies, call extension 2911
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8.3 TRANSPORTATION FOR MEDICAL REASONS

EG&G and EG&G-subcontractors employees will be provided transportation for medical reasons
(af 1t 1s medically safe, as determined by the EG&G Occupational Health Staff) to their home or to
an appropriate medical facility for the following

. An emergency EG&G Occupational Health will determune the appropriate mode of
transportation for illness/injury requiring air or ground ambulance transport

. A non-emergency If there 1s no medical necessity for ambulance transport, supervisors will
be asked to arrange transportation

In a situation where an employee 1s 1njured and requires non-ambulance transport to an off-site
medical facility, the SSO will accompany that person and be available to interface with outside
authorities (1f necessary) and to provide further transportation for the employee as appropriate If
personnel are unable to arrange transportation on weekends or during mght work they will contact
the EG&G Shift Superintendent (RFP Emergency Coordinator) at extension 2914 for assistance

8.4 MEDICAL RECORDS

EG&G and EG&G-subcontractors are required to keep medical information of an individual’s file,
including laboratory reports, electrocardiogram reports, x-ray reports, health histories, physical
examinations, letters, and reports from the employee's personal or referral physician

The medical records of all field personnel will remain in the possession of their corporate
headquarters and will not be taken from the premises except for the purpose of answering
subpoenas

If respiratory protection 1s required at the site, the physician must provide authorization that the
employee 1s medically qualified to wear a respirator and this record will be kept at the project trailer
by the SSO EG&G and EG&G-subcontractor personnel required to wear a respirator will be fit
tested annually
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9.0 RADIOLOGICAL SCREENING PROGRAM

9.1 DIRECT-READING INSTRUMENTS

Direct-reading or real-time monitoring instruments provide instantaneous data on the concentration

or identity of radiological contamunants present on the site
The following direct reading 1instruments will be used during this project (Also See Table 9 1-1)

. A Bicron Frisk-Tech with A-100 probe will be used to monitor dry equipment surfaces and
dry PPE for the presence of alpha-emutting radioisotopes

. A Ludlum 12 with a 44-9 pancake probe will be used to monitor equipment and PPE for the
presence of beta- and gamma-emutting radioisotopes

. Bicron Frisk-Tech with B-50 (optional)

Table 9 1-1 Direct-Reading Action Lumits

instrument Monitoring Guidelines Instrument Reading Mandatory Action

Bicron Survey All Personnel 0-100 CPM No special precautions
Fnsk-Tech with | and Equipment Leaving

A-100 Probe EZ > 100 CPM The material 1s considered

contaminated and cannot be
released from the EZ,
contact SSO

9.2 REAL-TIME RADILOGICAL MONITORING

Radiological monitoring involves the detection and measurement of alpha, beta, gamma, or neutron
radiation Radiological monitoring s established in accordance with appropnate and relevant
requirements and policies The goal of the radiation monitoring program 1s to maintain personnel
exposure ALARA Personnel and equipment contamination surveys will be performed 1n
accordance with the appropriate EMRGs or ROIs
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Monitoring of personnel and equipment for radiological contamination will be performed 1n the
following situations

. Whenever leaving a RCA,

. Whenever exiting a contaminated area,

. During and after work where the potential exists for release of radioactive maternal,

. Whenever passing through an RCA,

. Following personnel decontamination,

. When required by EG&G SOPs,

. When required by a RWP, or

. When required by the EG&G HSPM, Section 18 10 "Release of Property for Conditional
and Unrestricted Use"

9.3 PERSONNEL RADIATION MONITORING

All field personnel on this project will be involved in the RFP personnel radiation dosimetry
program during site activities The program entails the use of personal radiation dosimeters coupled
with laboratory analyses to determune the radiation doses experienced on the site Badges will be
provided to each worker and turned 1nto the dosimetry office at specified frequencies EG&G will
be responsible for providing thermoluminescent dosimeters, analyses of dosimeters, and reporting
the results to the site SSO Results will be given to employees, kept 1n health and safety files, and
maintained by each contractor
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10.0 TRAINING

All EG&G & EG&G-subcontractor personnel assigned to the SSP must complete the training
required by OSHA as well as site-specific health and safety training courses required by EG&G
(See Table 10-1) The soil sampling of interstitial waters 1s an environmental investigation
classified as a hazardous waste operation by OSHA standard 29 CFR 1910 120, therefore, the
training requirements, including the imtial training, annual refresher training, and supervisor
training, apply to EG&G & EG&G-subcontractor personnel working at the site Additional
training courses required by EG&G include General Employee Training, radiation worker, and

respirator training

10.1 TRAINING REQUIREMENTS

10.1.1 Hazardous Waste Site Health and Safety

Any EG&G or EG&G-subcontractor employee assigned to work on the SSP must complete the 40
hour hazardous waste health and safety course required by OSHA 1n 29 CFR 1910 120(e) The
40-hour course and 3 days of supervised field experience 1s mandatory for workers who may be
required to use respiratory protection equipment and/or who are engaged in activities 1n which they
may be exposed to hazardous substances and health hazards at or above the permussible exposure

limits

All hazardous waste workers must complete an annual 8-hour refresher course The course content
consists of a summary of the 40-hour course Supervisors of hazardous waste sites or of tasks
conducted on hazardous waste sites must complete an additional 8-hour supervisor health and
safety training course A summary of training requirements 1s given in Table 10 1
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Table 10-1 1910.120 Training Requirements for SSP

Operation/Personnel | Site Safety Briefing | 24-Hour | 40-Hour | 8-Hour Supervisor | 8-Hour Refresher
Routine or Yes Yes? Yes N/A Yes
Occasional Site

Worker

Routine or Yes N/A N/A N/A N/A
Occasional Site

Worker (Support

Zone)

Onsite Supervisor Yes Yes* Yes Yes Yes
Visitor *2 Yes N/A Yes N/A Yes
s Level AorB PPE

e Level C PPE Yes Yes N/A N/A Yes
*Level D or No PPE | Yes N/A N/A N/A N/A

' All visitors should be 1ssued and instructed in the use of required PPE, receive a site-specific safety
bnefing, and be escorted by training personnel

2 Visttors are not directly involved with hazardous waste operations (1 e , management, audit, and
oversight personnel) Visitors include those covered and not covered by OSHA

3 24-hour training 1s adequate for these workers only for entry into areas where Level D PPE I1s
sufficient For routine workers, the area must also have been monitored and fully characterized

4 Supervisors of general site workers who require only the 24-hour course need only take the 24-hour
initial and 8-hour supervisor courses

10.1.2 Radiation Worker Training

All subcontractor personnel performing field work must complete the 1-day class entitled
"Radiation Safety for Environmental Restoration” offered by the EG&G Performance Based
Training Department Starting January 1, 1994 all site personnel must either test out or complete a
3 day EG&G Radiation Worker Level II Training Course
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10 1.3 Site-Specific Briefing

All subcontractor employees assigned to work on the SSP project must receive a briefing that
introduces site safety, emergency procedures and the information contained in the plan The
briefing should provide enough detail that employees can implement the plan and safely perform
their assigned tasks

Visitors who do not have the required OSHA training and medical certifications will not be allowed
to enter the site EZ or CRZ Prior to gaining access to the site, visitors to the SSP site will have an
orientation that summarnizes the plan This orientation does not qualify the visitor to
access-controlled areas of the site The purpose of the briefing 1s to provide sufficient information
on the hazards and control measures at the site to prevent the visitor from unknowingly violating
any site control measures Visitors will be escorted by a trained site employee during the entire
visit

Visitors will provide signature verification that they have read, understand, and will comply with
the requirements of the plan Signatures are recorded in a logbook, which 1s maintained at the
project trailer by the SSO

10.1.4 Safety Meetings

Discussion at weekly meetings may include the following topics

Health and safety considerations and the required PPE for current operations,

Any revisions to the plan,

Any new MSDS filed at the project trailers,

Documented or observed unsafe acts commutted at the worksite, a clarification of the safety
requirements violated, and methods to prevent future violations, and

. Approved changes to the plan

Workers are required to attend the weekly safety meetings and sign a roster (attendance sheet) that
will be maintained by the SSO at the project trallers Meeting minutes will be documented and
attached to the roster The project manager or HSO will review the meeting minutes with absentees

and have them sign the attendance sheet This documentation will be filed at the woik site,
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available to EG&G upon request, and archived when the project 1s completed Safety meetings will
be conducted weekly at a munimum or more frequently as necessary

10.1.5 Rehearsal of Emergency Response Plan

Subcontractor personnel will participate in any Emergency Response Plan rehearsals conducted by
EG&G Emergency Preparedness

10.2 VERIFICATION OF TRAINING

The SSO will maintain documentation of EG&G and EG&G-subcontractor employee training

(including supervised field experience) on file at the project trailers These records will be kept on
file by the SSO
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11.0 EMERGENCY INFORMATION

11.1 NOTIFICATION

LIFE-THREATENING EMERGENCIES
CALL EXTENSION 2911

NON LIFE-THREATENING EMERGENCIES
CALL EXTENSION 2914

Notification requirements for emergency situations at SSP depend on the nature of the perceived
emergency (e g, spill injury, 1illness, fire) and the extent to which the damage and/or 1njuries have
progressed Upon discovery of a release of materials or other non life-threatening emergency
situation, the Shift Superintendent will be notified at extension 2914 If there 1s no answer at 2914,
refer to 2911 If the situation 1s life-threatening, RFP emergency response personnel will be
notified as detailed below

Call Extension 2911 to obtain emergency assistance for life-threatening emergencies and to
simultaneously access the following

. Emergency Coordinator (EC), Shift Superintendent
. Plant Protection Central Alarm Station

. Fire Department Dispatch Center

. Medical Department

11
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As much detail about the emergency as possible will be provided A decision to dispatch any or all
of the following equipment will be based on the provided information

Fire Engine
Ambulance
Hazardous Matenal (HAZMAT) Response Vehicle

Provide the following information, upon request, to the Emergency Dispatcher

. Informant's Name

. Exact Location of the emergency

. Nature of the emergency

. Condition of the patient if applicable (breathing, consciousness, bleeding, etc )
. Special hazards 1n the area

. Any other information requested

If no detauils are given, emergency response personnel will respond automatically

The EC will immediately respond to emergencies The RFP Protection Central Alarm Station will
activate the Building Emergency Support Team by the Life Support/Plant Warning Public Address
System The EC will activate the Emergency Operation Center and notify departments that have an
advisory role 1n the situation, if applicable The EC will determune whether additional help from
off-site agencies (e g , police, hospitals) 1s required

The EC will also notify the following groups when appropriate

. Radiological Engineering
. Industnal Hygiene

. Industrial Safety

. Waste Operations

. Waste Programs
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. Traffic

. Occurrence Notification Officer
. Health and Safety Admunistrator

11.2 SPECIFIC SITE HAZARDS

The response to and abatement of most emergency situations from the SSP will require the
expertise of RFP emergency response personnel Situations that will require the assistance of RFP
emergency responders include, but are not limted to the following

. Accidents resulting 1n physical injury,
. Accidents resulting 1n radiological exposure,
] Incidents where the substance cannot be absorbed, neutralized or otherwise controlled at the
time of release,
. Situations where there 1s a potential for safety or health hazards
. Accidents resulting 1n a radiological exposure exceeding the following limuts
- 2 rem (Whole Body)
- 7 5 rem (Skin)
- 15 rem (Extremuties)

11 3 SPILLS OF HAZARDOUS AND RADIOACTIVE MIXED WASTE
AND HAZARDOUS MATERIAL

REPORT TO THE EC AT EXTENSION 2911 all spills where the substance cannot be
absorbed, neutralized, or otherwise controlled at the time of release, or where there 1s a potential
for safety or health hazards (fire, explosion, chemical, or radiological exposure) The EC will
dispatch the HAZMAT Response Vehicle and any other necessary support personnel

Spulls that do not require a HAZMAT response shall be cleaned up by site personnel according to
an approved EG&G SOP Spills onto porous ground will require removal of contaminated dirt as
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well as the spilled material and are expected to be classified as hazardous and radioactive mixed
waste

11.4 POST-EMERGENCY RESPONSE EQUIPMENT MAINTENANCE

Equipment used 1n emergency situations will be decontaminated by wiping with a soap solution
Rags used for decontamination will be disposed as low-level radioactive waste, 1f necessary
Contamunated heavy equipment used 1n emergencies will be thoroughly decontaminated prior to
being released from the site The decontamination protocols described in SOPs FO 10 - Heavy
Equipment Decontamination, FO 11 - Handling of Decontamination Water and Wash Water, and
FO 18 - Decontamination Facility Operations will be followed Equipment will not be released until
monitoring indicates that contamunant levels are less than 20 disintegrations per munute/100 square
centimeters (above background) and that chemical contamunation is not present

11.5 EMERGENCY EQUIPMENT LOCATION

A 15-munute emergency eye wash and shower will be provided for tasks where eye hazards may
exist Either a 15-minute eye wash will be located within 100 feet or 10 seconds of travel time from
each hazard area or a portable hand-held eyewash bottle will be available at the site for use These
items may be located in the project trailers on the site Fire extinguishers will be located 1n all field
vehicles and will be temporarily located at sites where there 1s a potential for fires (e g , during
welding operations) First aid will be provided by EG&G Emergency Medical Technicians

11.6 EVACUATION PLAN
Personnel and visitors to SSP will evacuate the area 1f any of the following occur
. If an emergency (such as a fire or chemucal spill) develops

. If instructed by site supervision
. If instructed by the Shift Superintendent over the site radio or telephone system
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After an evacuation, each Field Team Leader will venfy that the employees that he/she supervises
are accounted for

11.7 COMMUNICATION

Radios will be used by field personnel to maintain contact with the project manager or other
designated persons 1n the trailers who have access to telephones The HSO and PM will monitor
the radio frequency 1n use by field personnel at all times during field operations Radio frequencies
are monitored by the RFP security system to ensure that response time 1s munimal 1n the event of an
accident or emergency on the site In the event of a plant emergency, Central Dispatch will notify
the trailers and field personnel by telephone and radio If Central Dispatch fails in 1ts attempt to
contact anyone on-site, a security car will be sent to the site to alert personnel of the emergency
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12.0 REFERENCES

EG&G 1991 Environmental Management Radiological Guidelines

EG&G 1993 Final Sute-Specific HSP for the Phase I RCRA Facility Investigation/ Remedial
Investigation OU2

EG&G 1993 Request for Competitive Proposal - Task Order #MTS 343788DB3 - DMM-235-93
"SSP at RFP"
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Health and Safety Plan (HASP) Addendum

Cleanout and Decontamination of Wooden Shed
(Addendum to "Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2, Surficial Soil Program)

Preparedby JohnW Gredg  / % ,é‘/f Site Safety Officer, Surficial Soils Program / _03/16/94 /
Name Y Signature ~ Title Date

introduction

This HASP addendum covers activities to be performed dunng the cleaning, decontamination, and intenor painting of
the wooden shed currently located approximately ten feet east of the eastem boundary of the OU2 Amencium Zone
area used by the Surficial Soil Program All activities descnbed in this HASP addendum will be conducted in
accordance with this addendum, and with the Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2,
Surficial Sol Program

Objective

The shed i1s to be cleaned and painted, pnor to 1t being utilized as a storage shed for Soil Science Program equipment
and supplies This will involve removal of insulation, removal of rodent droppings and nests, and intenor
decontamination of the structure It 1s intended to perform these activities between 3/17/94 - 3/25/94

Hazard Asse
Bioloqgical

Vanous biological hazards may be present in the shed due to the presence of rodent droppings and dned rodent

unne in the shed Hantavirus, otherwise known as “Four Comers Virus", 1s a pnmary concem Hantavirus is

an infectious disease transmitted pnmanly by the droppings and/or dned unne of infected rodents Human infection
can occur by inhalation of aerosols of these matenals, by direct contact with these matenals in eyes, other

mucous membranes or broken skin, or by ingestion Infected humans inthally exhibit flu-ike symptoms The disease
can progress quickly, however,and possibly lead to respiratory faillure and death

Chemical

Vapors will be generated by the spraying of decontamination solution (solution of household bleach

and water) and paint on the intenor walls of the shed

Physi

Heat Stress preventative gudelines detailed in "Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2,
Surficial Soils Program” will be followed Poor visibility will result from use of full face respirators Work will be planned
in advance pnor to donning respirators and personnel will maintain verbal communication ability at all imes  If hand-
tools are required, only manually-operated or battery-powered hand tools will be used One team member will maintain
“firewatch” on the gasoline-engine pressure sprayer while it is in use

Tasks

The following steps are expected to be performed, in the order in which they are presented

1 Spray down of all intenor walls, shelving and wooden cabinet with a disenfectant solution ( nine parts water
mixed with one part household bleach)

Removal of shelving from intenor walils

Removal of wooden cabinet from interior wall

Removal of all insulation from interior walls

Sweeping/shoveling rodent droppings and nesting matenals

If after the above steps are performed, the shed appears to be in a conditon suitabie for use, the remaining
steps will be performed

6 Replace shelves and cabinet

7 Spray painting of all interior surfaces, shelving and wooden cabinet

8 Caulking or other minor repair of holes through which rodents may attempt re-entry into the shed

(S, 00 7~ N N}

Personal Protectiv wipment (PPE

Due to the possibility of encountering Hantavirus, as well as due to the vapors that will be generated by the
spraying of the structure, Level C PPE will be wom by all personnel working within the shed Level C PPE
will consist of the followang

1 Full face twin cartridge respirators (MSA)

2 Cartridges appropriate to the task MSA GMC-H cartndges (organic vapor, acid gas, HEPA) will be wom dunag
the removal of insulation and droppings, and dunng spraying of the disenfectant solution and pant
GMC-H cartridges provide protection against chionne vapors
DOE coveralls and underwear
PVC steel toed boots
Yellow poly-coated tyvek with hood
Nitrile inner surgical gloves
Nitnie/latex outer gloves (disposable leather gloves will be wom over outer nitnle/latex gloves if handiing

NO»neA~EW

‘7) wwawe Sharp or heavy matenals 1s required)



8 Wnst and ankle seams, as well as the facepiece to tyvek hood seam, will be sealed with duct tape
Note Cartridges wili be replaced daily, at a minimum, or immediately if "loading” or "breakthrough” is detected

. Decontamination
-Equipment / Trash

1 All tools used within the structure will be thoroughly sprayed with the same disinfectant solution
used to spray the interior walls The tools will then be washed in a liquinox/water solution
and then rinsed in plain water

2 Insulation and rodent droppings will be placed in clear plastic trash bags and sprayed with
the disenfectant solution prior to sealing the bags

-Personnel

1 Prior to removal of PPE, personnel will spray each others PPE with disenfectant solution,
taking care not to spray directly onto respirators

2 Respirators will be hand wiped with disenfectant solution -soaked paper towels prior to removal
The respirators will then be sprayed with water to prevent degredation of the facepiece matenal

3 Personnel will remove PPE in the following order
- duct tape from all seams
- outer gloves
- tyvek coveralls
- respirator
- PVC boots
- surgical gloves

4 Respirators will be cleaned in MSA cleaner - sanitizer and nnsed in clean water before re-donning
Used PPE will be placed and sealed in clear plastic trash bags It is anticipated that PPE generated
dunng these activities will not be radioactively contaminated

S Personnel will wash hands and face prior to drinking water No consumables other than water will be
allowed or provided in the Support Area Personnel will discard DOE - 1ssue clothing and shower in the
contactors'’ yard shower traller pnor to utilizing contactors yard toilet facilities, retuming to the site trailer

‘ or to leaving RFP

Manpower
it i1s anticipated that two persons (John Gregg - IT Corp , Steve Aldndge - SM Stoller Corp ) will require two

days to complete the task

Equipment / Chemicals
The following equipment will be or may be utilized to accomplish the tasks descnbed above

Small hand tools - hammers, drills, etc
Garden sprayers

Househoid bleach

Water

Enamel paint

Gasoline - engined pressure sprayer
Gasoline safety can

Fire extinguisher

MSA cleaner sanitizer

10 Dnnking water, water cooler, paper cups
11 Paper towels, plastic trash bags

MSDSs will be available in the Stoller trailer for all chemicals used on this project
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Health and Safety Plan (HASP) Addendum #2
PLANNED INTRUSIVE ACTIVITIES DURING SPRING - SUMMER, 1994
and CHANGE IN PERSONAL PROTECTIVE EQUIPMENT
(Addendum to "Suppiement to Site-Specific Safety and Health Plan, Operable Unit No 2, Surficial Soil Program)

Preparedby JohnW. Gregg

Name

introduction
This HASP addendum covers planned intrusive activities to be performed dunng the Spnng and Summer, 1994, in the

OU2 Amencium Zone area under investigation by the Soil Science Program This addendum also covers a proposed
change in Personal Protective Equipment permitted for use in the investigation area All activities descnbed in this
addendum will be performed by or at the direction of Soil Science Program personnel All activities descnbed in this
addendum will be conducted in accordance with this and other approved addendums, and with the Supplement to
Site-Specific Safety and Health Plan, Operable Unit No 2, Surficial Soil Program

Chan v i

Upon final approval of a revised version of Field Operating Procedure F O 6 (Handling of Personal Protective
Equipment), DOE-issue white cotton coveralls as an outer protective garment will be approved for wear in the
investigation area DOE-issue surgical scrubs will be approved for wear as a precautionary garment to be womn

under the white cotton coveralls when in the investigation area, and as an outer garment when in non-RCA areas

The white cotton coveralls wiil replace white uncoated tyvek, and the surgical scrubs will replace DOE-issue grey
coveralls All other PPE as described in the Supplement to Site-Specific Safety and Health Plan will remain unchanged
If DOE-issue white coveralls or surgical scrubs are unavailable, if site conditrons require, and until the revision to F O 6
Is approved, PPE as descnbed in the Supplement to Site-Specific Safety and Health Plan will be wom

Description of Planned In;rus!ve Activities: -

1 A pickup-truck mounted hydraulic soil coring ng will be dnven into the Amencium Zone The ng will remove soil cores
approximately four inches in diameter and approximately fifteen inches long Instruments will be placed at the bottom
of each hole and the soil core will be placed into the onginal hole Between four to ten cores will be removed and
replaced

2 Hand digging of one or two holes, each approximately five to ten feet in diameter by two feet deep A soil core "plug”
will be removed from the center of one hole, instruments placed at the bottom of the hole, and the soil plug will be
replaced Remaining excavated soils will be hand backfilled into the onginal hole The second hole will be required i
a counterweight system i1s required to suspend the soil plug It 1s currently planned however to suspend the soil plug
using a tnpod and winch system dunng the intrument installation

3 Hand augenng and All Terrain Vehicle - mounted power augenng of between forty to one hundred - one inch diameter
holes for piezometer, tension sampler and tensiometer installation Depths will range from four inches to twelve feet

4 Hand dnving a metal stake approximately twenty centimeters deep to create a hole for instrument probe
insertion Approximately one hundred holes will be dnven in a gnd pattem over the entire Soil Science Program
work area

Note It s not anticipated that the intrusive activities descnbed above will result in the generation of waste matenals

Hazard Assesment
Wildlife

No wildiife hazards in addition to those addressed in the Supplement to Site-Specific Safety and Health Plan are
anticipated as a result of the planned intrusive activities

Chermcal
No chemical hazards in addition to those addressed in the Supplement to Site-Specific Safety and Health Plan are
anticipated as a result of the planned intrusive activities

Physical
Heat Stress preventative gudelines detailed in "Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2,

furficial Soils Program® will be followed  All gasoline powered equipment will be equipped with a fire extinguisher
O, eration of gasoline powered intrusive equipment will require at least two persons in attendance, one of whom wiil be
assi ned as “firewatch” Personnel will be cautioned to be aware of and stay clear of moving machinery Wheels of

B\
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' vehictes dnven into the investigation area will be chocked and the emergency/parking brake (if present) will be engaged
Pov-ered equipment will be inspected by Occupational Safety prior to being utilized on plantsite [ntended work sites will
be investigated for the presence of overhead and underground utility lines prior to the commencement of intrusive
activities

iol
. It is anticipated that the planned intrusive activities will result in iittle to no dust emissions Any soils brought to the
surface will be wetted with a portable pump sprayer to minimize dust emissions Emission of visible dust that is
not immediately controfiable by wetting the area will resuit in a halting of activities and re-evaluation of procedures
Need for use of airbome particulate monitonng instrumentation 1s not anticipated

Personal Pro ve Equipment (PP

It is anticipatea that the PPE described above will be sufficient to perform the planned intrusive activities, as well as
all other planned site activites descnbed in the Supplement to Site Specific Safety and Health Plan Upgrade of PPE,
if necessary, will be performed at the direction of the Site Safety Officer (examples when or if wetting soils to prevent
fugitive dust emissions results in excessively muddy conditions, if handiing of chemicals requires greater protection
than that provided by coveralls or uncoated tyvek) Use of respirators (level C PPE) is not anticipated If conditions
requiring upgrade to level C are encountered, activities will be halted and procedures will be re-evaluated

adi 1ca ntamination Monitorin ntamination
-Equipment
Equipment performing intrusive activities will be decontaminated to the extent possible within the work area (brushing
off loose dirt, soap/water brush, water rinse) Radiological contamination monitonng will then be performed for total
fixed plus removable and removable alpha and beta/gamma contamination If contamination levels are below the
allowable mits for unrestncted release, the equipment may then be released to the project trailer by the
Health and Safety Specialist (HSS) Large equipment requinng unrestricted release off plantsite will first be
decontaminated and surveyed as described above, and If contamination levels permit, will then be transported to the
Main Decontamination Facility for precautionary decontamination and further montonng Equipment leaving the OU2
Americium Zone for release off plantsite and / or equipment with complex surfaces leaving the Amencium Zone will
require notification of and approval by Radiological Engineenng prior to removal from the Amencium Zone and from
plantsite

—~Personnel
\ Personnel montonng and decontamination procedures as descnbed in the Supplement to Site-Specific Safety and

Health Plan remain in effect
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United States Government Department of Energy

‘nemorandum Rocky Flats Field Office

are JUN 135 T

REPLY TO

ATTN OF ER DJ 06689

To Sue G Stuiger, Associate General Manager
Environmental Restoration Management
EG&G Rocky Flats, Inc

The Department of Energy Rocky Flats Field Office Acting Assistant Manager for
Environmental Restoration (AMER) has reviewed your request for interun use approval of
Procedure FO 06, "Handling Personal Protecuon Equipment The AMER hereby grants
limited intennm approval for use, with the following stipulations

Intennm use only apples to the use of cloth coveralls 1n lieu of Tyvek for the purpose
of reducing the possibility of heat related stress in personnel,

The use of cloth coveralls 1n heu of Tyvek 1s approved by appropnate Healtn and
Safety groups, and

Only coveralls screened as uncontaminated shall be permitted to go to the laundry
Ary cortaminared coveralls shall be handled as hazardouc/radinacthve/mixed waste

per the current version of FO 06 (Rev 2, March 1, 1992)

Y e

essie Roberson
Actuing Assistant Manager for
Environmental Restoration

cc
D Joseffy, NFT
K Bentzen, EG&G



ROCKY FLATS
SOIL DISTURBANCE APPROURAL FORM

LOCATION/PROJECT TITLE/WORK DESCRIPTION
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Health and Safety Plan (HASP) Addendum #3
Change in Personal Protective Equipment (PPE)

(Addendum to "Supplement to Site-Specific Safety Health Plan, Operable Unit No 2, Surficial Soil Program)
Prepared by JohnW.Greqgg / Site Safety Officer, Surficial Soils Program / 05/13/94 /
Name V' signature Title Date

Soil Science Program personnel entering the OU2 Americium Zone will have available reusable PVC steel toe boots to
wear as an altemate to yeliow latex "nuke boots” The PVC boots will be fnsked for alpha and beta contamination prnior
to personnel exiting the Americium Zone If no contamination is found, the boots will be placed upside down in a wooden
boot rack for re-use the followming work day If contamination is found, the boots will be decontaminated or disposed of
Contaminated boots will not be re-used Use of reusable boots should present no added nsk of radiological exposure to

personnel as compared to "nuke boots”, and will resuft in a significant cost savings to the project
Yellow latex "nuke boots” will remain available for wear by project personnel, if necessary

Approved by fC@{M TRy gé &/H"ﬁ | Health pﬂ*‘/c'rf /jtll[/i/

\
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|EG&G HASP FIELD CHANGE FORM]

Field Change Number  ____ QU 2 CS/SNP-04-001 Effecave Date

Requestedby: K. D. Anderson

(Print Name)

07/11/94

K

Signature/Date

Pen and Ink changes to be made to the HASP to alert the reader of this change

APPROVALS

gD C— 1/[+/[oy

R Wedinbtlsgh ™™ 374

HagLpR O e /iy

Umit Manager/Date

AS NEEDED CONCURRENCE

=2 O sl

m 7/l

1-1-94
In ene
N/A
e - NIA
Fire Department
Radiological Operations
Page 1-1




Health and Safety Plan (HASP) Addendum #4
PLANNED INTRUSIVE ACTIVITY, SUMMER - FALL, 1994
(Addendum to "Supplement to sne-wls/afet nd Health Plan, Operable Unit No 2, Surfictal Soil Program)

Prepared by JohnW.Greqg /

Name
. introduction

This HASP addendum modifies a planned intrusive activity to be performed dunng the Summer and Fall of 1994 in the
0OU2 Amencium Zone area under investigation by the Soil Science Program This activity, descnbed in HASP
addendum #2 (see attached) as " hand digging of one or two holes, each approximately five to ten feet in diameter

by two feet deep” has been changed All activities descnbed in this addendum will be performed by or at the direction
of Soil Science Program personnel All activities descnbed in this addendum will be conducted in accordance with this
and other approved addendums, and with the Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2,
Surficial Soil Program

Descnption of Planned Intrusive Activity
1 Excavation of two holes, each approximately six feet by six feet square, by three and one half feet deep The bulk of

the excavation wiil be performed with a small rubber tired backhoe Minor excavation will be performed manually with
a pick and shovel in order to prepare each excavation for placement of instrumentation A "core” of soul, thirty eight
inches 1n diameter, will intially be left undisturbed at the center of each excavation Excavated sotl will be placed to
the side of each excavation on plastic sheeting

2 The center soil "cores” will be separated from the underlying soil by insertion of a metal plate honzontally through
the cores at the bottom of each excavation It is anticipated that the metal plates will be dnven through the cores
using a hydraulic jack The soil cores will then be iifted from the ecavations by the backhoe It is intended to attach
heavy cargo straps from the metal plates at the bottom of the cores to the backhoe bucket The soil cores will be
temporanly placed to the side of each excavation

3 Concrete will be hand mixed and poured into the center of each excavation, forming slabs approximately forty inches
in diameter by four inches thick. Lysimeter nstrumentation will then be placed in the excavations atop each slab,
and the soil cores will be hifted by the backhoe into piace on top of the instrumentation Excavated soils will then be
backfilled into the remaining areas of the excavations

Hazard Assesment
it 1s anticipated that the hazards related to intrusive activities as descnbed in HASP addendum #2 will be applicable to
.thus task HASP addendum # 2 will be used 1n conjunction with this addendum

Additional Physical Hazard

It 1s anticipated that the only hazards specific to this task not previously discussed in the HASP or the HASP addendums

are physical hazards related to the backhoe and excavations The following steps will be taken to ensure worker safety

1 The backhoe wiil be operated by a selected Soil Science Program staff member with previous expenence operating
backhoes and other heavy equipment on construction sites

2 The backhoe will be inspected by EG&G Occupational Safety pnor to being utihzed on plantsite

3 When being dnven on paved roads on plantsite, the backhoe will be escorted by a project vehicle with
blinkers flashing

4 All movement of the backhoe within the Amencium Zone will be performed under the direct supervision of the
Site Safety Officer, with the approval of the EG&G Project Manager

5 All backhoe excavation activities will be performed under the direction of the Pninciple Investigator for this activity
and under the supervision of the Site Safety Officer

6 At no time will personnel be allowed to approach the backhoe from a direction unseen by the operator

7 Sides of the excavations will be sloped to prevent collapse of matenal into the excavations, and excavated matenals
will be deposited at least two feet from the sides of each excavation

8 Only hmited amounts of concrete wilt be mixed The need for respirators to protect against breathing concrete mix
particulates 1s not ikely However, personnel mixing concrete as well as personnel in the immediate vicinity will be
respirator fit tested and respirators will be available in the field if required

Radiologicai Contamination Monitonng / Decontamination
The provisions descnbed in Hasp addendum #2 are applicable and remain in effect for this activity

approved by W. D Hakcod /NMMMW 1475 9297
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Health and Safety Plan (HASP) Addendum #5
MODIFICATION TO PLANNED INTRUSIVE ACTIVITY, FALL, 1994
(Addendum to "Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2, Surficial Soil Program)

Prepared by  John W.Gregg [ M“%"r Site Safe r. Surficial Soils Program /_10/14/94 /
Name Signaturs Tite Date
. Introduction

This HASP addendum modifies a planned intrusive activity to be performed dunng the Fall of 1994 in the QU2
Amencium Zone area under investigation by the Soil Science Program This activity, descnbed in HASP addendum #4
as using cargo straps attached to a backhoe bucket to Iift a soil "core” has been changed All activities descnbed in this
addendum will be performed by or at the direction of Soil Science Program personnel All activities descnbed in this
addendum will be conducted in accordance with this and other approved addendums, and with the Supplement to Site-
Specific Safety and Health Plan, Operable Unt No 2, Surficial Soil Program

Descnption of Intrusiv c ished T:

Excavation by hand of one hole, approximately six feet in diameter by by two feet deep A “core” of soil, approximately
three feet in diameter, has been left off-center within the excavation The center soil "core” has been separated from the
underiymg soil by utnlizing a hydraulic jack to dnve steel channels honzontally through soil at the bottom of the core

It had been intended to attach heavy camo straps from the steel channels at the bottom of the core to the lifting hook of a
backhoe bucket The backhoe would then have lifted the soil core out of the excavation, placing it temporanly to the side
while the intenor of the excavation was outfitted with instrumentation The backhoe would have then placed the soil core
back into the excavation, directly on top of the measunng instrumentation Due to the unavailability of a suitable backhoe
and frained operator, the use of a backhoe to accomplish the lifting of the soil core I1s not possible

It 1s now planned to use a forkiift with a hoisting attachment to lift the soil core from the excavation The forklift and
trained operator will either be provided by EG&G or its subcontractor, Golder and Associates The forklift hoisting
attachment will either be provided by EG&G or will be obtained through an offsite vendor The forkhift will hoist the soil
core with cargo straps attached to the steel channels and hoisting attachment by heavy duty eyelets and clevices

The cargo straps have been rated by the vendor for vertical loads in excess of ten thousand pounds each

Hazard
It 1s anticipated that the hazards related to this activity as descnbed in HASP addendums #2 and #4 will be applicable to
. iius task HASP addendums # 2 and #4 will be used in conjunction with this addendum
Additional
It 1s anticipated that the only hazards specific to this task not previously discussed in the HASP or the HASP addendums
are physical hazards related to the forklift itself. The followming steps will be taken to ensure worker safety
1 The forkiift will be operated by a selected EG&G or EG&G subcontactor employee with previous expenence operating
forklifts
2 Ali movement of the forklift within the Amencium Zone will be performed under the direct supervision of the
Site Safety Officer, with the approval of the EG&G Project Manager
3 All forkhift hoisting activities will be performed under the direction of the Pnnciple Investigator for this activity,
and under the supervision of the Site Safety Officer
4 The Pnnciple Investigator, the Site Safety Officer, and the forkhift operator will each inspect the hoisting
attachment, the cargo straps, and all eyelet and clevice attachments pnor to hoisting the soil core Each person
must give their approval that the core is ready for hoisting pnor to commencement of the activity

5 At no time will personnel be allowed to approach the forklift from a direction unseen by the operator
6 At no time will personnel be allowed to approach the soil core close enough to be struck by it or the cargo
straps while # is being hoisted
Radiological Conta snation
The provisions de?ﬂ in Hasp adde Z?Q are applicable and remain in effect for this activity
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May 19, 1995

J Mr Roland Geronsin
University of Colorado
Health Physics Lab
Campus Box 441
Boulder, CO 80309

Dear Mr Geronsin,

Attached for you review i1s the procedure that will be used to prepare and transport
samples pnior to viewing them in the Geology Building Laboratory As described in the
procedure, a conservative estimate of the likely Z***°Plutonium and **! Americium
activities in each one mulliliter sample 1s 0 023 picocurnies and O 003 picocunes

. respectively.

This procedure has been reviewed and approved by EG&G Rocky Flats I believe that

| you will also find the procedure satisfactory for performing the proposed work If you
have any questions or concems please call me as soon as possible (966-5790) so that they
can be addressed prior to the May 24, 1995 commuttee meeting

Sincerely,

o 7

Greg Litus
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Scientific Notebook
Sample Preparation and Handling Procedure

Project Description

Thus investigation 1s part of the ongong study of the mobility of Z***°Plutonium (Pu) and *' Amencum
(Am) 1n souls near the 903 Pad at the Rocky Flats Environmental Technology Site (Rocky Flats)
Prehmunary results from previous expermnents at the soil study site (Site) show that there 1s a rapid increase in
groundwater levels duning ramn simulatons This rapid increase may be associated wath preferental flow and
has the potental to transport Pu contamunated soil particles into the groundwater

To further charactenize the fate and transport of Pu and Am into groundwater, the investigation includes the
following components, First, the groundwater at the Site will be collected using dialysis cells and analyzed for
acurudes, metals, major amons, and other water quality parameters Results from this phase of the
mnvesugation will estabhish ambient groundwater quality condiions  Second, both vadose zone water and
groundwater samples will be collected 1n conjunction with measurements of groundwater recharge during
controlled ran simulations. The analytical results from these samples and the recorded fluctuations in
groundwater will be used to assess the quality of the water responsible for recharge to the alluvial aquifer
Third, synthetic microspheres will be apphed to the surface of the study area. Movement of these oucrosphere
into the subsurface as a result of rain simulation will estabhish the pathway for mugration of soil particles from
the surface to the subsurface The extent of the microsphere mmgranon, if any, will be used to determune the
mmportance of groundwater recharge through soil macropores

Microsphere mugration will be measured by fluorescent mucroscopy  Aliquots of collected samples wall be
viewed using a Leitz Laborlux D mucroscope fitted with a mercury hght source and the appropnate hght filters
to excute the fluorescent properties of the mucrospheres  This equipment 1s located in room 108 of the Geolog
Bulding at the University of Colorado n Boulder

This investiganon will be conducted during the 1995 Spring and Summer field season wath the results expectec
1n early 1996

Sample Preparation
All sample preparation will be conducted 1n the designated radiological controlled area (RCA) 1in Trailer

891L at Rocky Flats. Water samples collacted at the soul study site wall have 10 mulhliter aliquots taken
for mucrosphere analysis. From each sample aliquot approximately one millhiliter of homogemzed water

will be placed on an etched glass shide and slowly evaporated under a heat lamp The remaining residue
will be covered wath a glass sip The glass ship will then be sealed to the glass slide wath a paraffin bead

After the samples are prepared, the extenor of each siide will be surveyed for fixed plus removable and
removable radiological contamination by the project health and safety officer Only samples that meet
unrestricted released limuts per the EG&G Rocky Flats Environmental Remediaton Management
Gudeline 3 02 will be transported to the University of Colorado for viewing

There will be no sample preparation at the University of Colorado laboratory and cover shps will not be
removed. A esumate of the likely 2*?*°Plutoruum and **' Amencium acuvities 1n each 1 ml sample 1s 023
picocuries and 003 picocuries respectively These values were calculated using the maximum analytcallt

determuned acuvaty of each 1sotope 1n groundwater at the study site
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SECTION I IDENTIFICATION

Product Xame: FLUORESBRITE MICROSPHERES, PLAIN AND CARBOXYLATE, 2.5%
SOLIDS

Chemical Name:

f— —- ¢ .
SECTION II EASARDOUS INGREDIENTS DATA

Hagardous Components:

None. This material has no hazards declarable under 29 CFR, 1200,

- L =
SBCTION IIXI PHYSICAL DATA

Appearance and Odor : OPAQUE LIQUID, WHITH OR DYED; NONE
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POLYSCIENCES, INC. HASARD CODE: A2dmw
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POLYSCTENCES, INC. provides the information contained herein in good
faith but makes no representation as to its comprehensiveness or
accuracy. Individuals receiving this information must exercise their
independent judgement in determining its appropriatness for a par-
ticular purpose. POLYSCIENCES, INC. makes no representations or war-
ranties, either expressed or implied of merchantability, fitneas for
particular purposes with respect to the information saet forth herein
or to which the information refers. Accordingly POLYSCIENCES, INC.
will not be responsible for damages resulting from the use of or

reliance upon this information.
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.
SPECIAYL, PRECAUTIONS
Precautions to be Taken in Handling and Storage: Store at 4 deg. C.
Keep storage container tightly closed. Avoild contact with skin and eyes
Do not inhale. Wash thoroughly after handling.
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Transportation and Sample Custody

Prepared shides will be placed 1n plastc shide boxes Slide boxes wall then be placed 1n an unmarked hand-
held cooler along with a sample custody form. The custody form will include the sample number
associated with each slide and the total number of shides 1n the cooler A maximum of 50 shdes will be

transported at any one tume.

Sample Storage and Disposal

All slides that have been viewed will be stored in the EG&G Soul Science Program sample storage
Connex RCA at Rocky Flats. Shde disposal will be consistent with Rocky Flats procedure No samples
will be disposed of 1n any location other than Rocky Flats

Slide Viewing

Shide viewing at the University of Boulder Laboratory will be imuted to normal laboratory hours All
sample handling procedures as required under the Umversity of Colorado radiological hcenses and
prescribed by the Umversity of Colorado Radiological Health Department will be explicitly followed.

ﬂg(’/ﬁ&\ Mita] Lo

"Rick Gen% J Dr Iggy Litaor
Radiologicdl Engineening Project Manager
John Gregg Greg Litus
Project Health and Sa.fety Officer Principle Investgator




Health and Safety Plan (HASP) Addendum #6
PLANNED SITE DECOMMISSIONING ACTIVITIES DURING LATE ‘95 & EARLY ‘96 and
REDUCTION IN THE BUDDY SYSTEM REQUIREMENT
(Addendum to “Suppiement to Site-Specific Safety and Health Plan, Operable Unit No 2,
Surficial Soil Program)

Prepared by Steven W Aldndge/ ﬁ: U / Radiologicat Control Technictan/ 10/25/95
Name Signature

Title Date

Introduction

This HASP addendum covers planned site decommissioning activities to be performed dunng late 95 and
early ‘98, in the OU2 Amencium Zone area after the termination of the Sail Science Programs research
activities This addendum also covers a proposed reduction in the buddy system requirement for personnel
in the former research area All activities descnbed in the addendum will be conducted in accordance with
the Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2, Surficial Soil Program

Addition of Decommissioning Activities Task

An additional task will be added to this HASP's previous eleven tasks, this is a site decommissioning
activities task. The planned site decommissioning activities consist of following activities disassembling
the soil and meteorological monitonng equipment, general site cleanup and radiologically surveying
equipment and trash out of the OU2 Americium Zone Soil Contamination Area

R ion of R

Due to the extensive hazard charactenzation of the site and to the non-intrusive activities of the
decommussiontng task it has been determined that the buddy system s not necessary for personnel
entening the OU 2 Amencium Zone This only applies to individuals who have constant radio
communications access while in the area Individuais schedules to work in the fieid will notify
Environmental Restoration Operations personnel by radio (frequency ER-COM) pnor to inttiating any field
activities The E R Operations personnel to be contacted are Andrea Casilas or Ty Vess, they can also be
reached by phone at X5302 and X6540, respectively

Durning the decommissioning process it will necessary to move and/or work with sealed lead actd marine
deep cycie batteres and also to work with exposed sails, in these cases though infrequent the buddy
system will be required for these activities

Changes in the P | P ipment (PPE
The changes (n the type of PPE required in the OU2 Amencium Zone will be detailed in the new Radiation
Work Permit (RWP) for the Soil Contamination Area

I H Approval G / H ! 10-26-95
ame Title Date

Rad Engineer (\\./ Y
Apgrov-l 5 Bvoucsam, m / 4%“‘&@\1\ cs Z%’
Title

Date

C TR Approval

" M3 Pmdbiaw Mor- 10 2435
Title Y/ Date




Health and Safety Plan (HASP) Addendum #8
RMRS SITE DECOMMISSIONING ACTIVITIES DURING SEPTEMBER AND OCTOBER 1997
and ACTIVITY HAZARD ANALYSIS (AHA) FOR ACTIVITIES
(Addendum to the “Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2, Surficial
Soil Program™)

Prepared by Steven Aldndge/ ﬁ W /RMRS Site Supervisor/ 9-9-97

Name Signature o Title Date

Introduction

This HASP addendum covers planned site decommussioning activities to be performed during September
and October 1997, in the Pad 903 Lip Area of the terminated Surficial Soils Program (SSP) Soil
Contamunation Area (SCA) site  This addendum covers the RMRS activities for removal of SSP
instrumentation and miscellaneous debnis Al activities described 1n this addumdum will be conducted in
accordance with the Supplement to Site-Specific Safety and Health Plan, Operable Unit No 2, Surficial
So1l Program and 1ts previous addenda

Objectives
The Surfical Soil Program instrumentation and debris will be dismantled and removed from the area with

out any intrusive activities This will involve preparing the site by cutting the tall vegetation to make
access easter and safer, removal and radiological survey of instrumentation and debrs, disposal of debris
to the landfill, inventory of instrumentation and final dispositioning of instrumentation to a conex 1n
contractor yard

Tasks
The following tasks will be performed to accomplish the site decommssioning

1  Cutting down overgrown vegetation by site laborers with Weed Eaters

2 Disconnecting and disassembling of SSP instrumentation and debnis by site laborers

3 Radiological survey and onsite release of instrumentation and debns by site Radiological
Control Techmcians (RCTs)

4  Cleaning and disinfecting of possible mouse infested tool cabinet and 1nstrumentation boxes
by site laborers Laborers wearing Air Punifying Respirators (APR) with MSA GMC-H
cartridges, will spray down all interior surfaces of cabinet and boxes with a disinfectant
solution (nine parts water mixed with one part household bleach) descrnibed 1n addendum
“Clean out and Decontamination of Wooden Shed”, 3/16/94 Once the cabinet and/or boxes
are disinfected personnel will sweep out the tools and mouse debris onto plastic where the
tools can be segregated Mouse debris will be bagged and dispositioned to the landfill PPE
requirements for this activity 1n addition to APR will be DOE coveralls, inner nitrile gloves,
outer long cuffed mitnle gloves, steel toe shoes and boot covers or steel toed PVC boots At
the discretion of the Site Safety Officer, additional personal protection equipment (PPE) may
be added for splash protection if necessary Decontamination will be conducted 1n
accordance with Addendum “Clean out and Decontamination of Wooden Shed”, 3/16/94,
Decontarmnation section The Hazard Assessment for this activity 1s covered 1n Addendum
“Clean out and Decontamination of Wooden Shed”, 3/16/94

5 SSP platforms and associated debris will be disassembled, surveyed and loaded 1nto trucks to
be sent to the landfill by onsite trucking personnel

6  Site Supervisor will inventory all SSP instrumentation

7  All released instrumentation will be transported by onsite trucking personnel to the
contractors yard and stored 1n a connex

Changes 1n the Personal Protective Equipment (PPE

The changes 1n the type of PPE required 1n the SCA are detailed 1n the Radiological Work Permit (RWP)
number 97-549-6260, and includes Modesty Clothing (DOE cotton coveralls), 2 pairs of Surgeon Gloves
(Nitrile Gloves), and Shoe Covers
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Personnel requirements
It 1s anticipated that 3 to 4 laborers, 3 to 4 RCTs, 2 truckers and 1 RMRS Site Supervisor / Site Safety

Officer will be needed to complete these tasks

Eguipment and Chemicals
The following equipment will be or may be utilized to accomplish the tasks described above

Small hand tools - hammers, saws, etc
Garden Sprayer
Household bleach
Water for dnnking and decontamination
Weed Eaters
Generators
Gasoline
Gasoline safety cans

9  Fire extinguishers

10 MSA Full Face APRs

11 Dnnking water cooler and paper cups

12 Paper Towels, plastic bags, PPE and trash
Additional equipment may be necessary but not called out here

00 3O W -

Unanticipated Hazards
Unanticipated hazards or conditions encountered during this project will be managed 1n accordance with

this RMRS policy statement "In the event unantictpated hazards or conditions are encountered, the
project activities will pause to assess the potential hazard or condition The potential hazard or condition
will be evaluated to determuine the severity or significance of the hazard or condition and whether the
controls on the project are sufficient to address the hazard or condition Based on this imtial evaluation, a
determination will be made whether to proceed with controls currently 1n place, segregate the hazard or
condition from the project activity, 1f 1t can be done safely, or curtail operations to address the unexpected
hazard or condition Concurrence to proceed down the selected path must be obtained from the the RMRS
Project Manager and the RMRS Vice President or their designee In addition, the resumption of field
activities involving radiological 1ssues will be 1n accordance with Article 345 of the RFETS Radiological
Control Manual " Nete: "Unanticipated Hazards or Conditions" do not replace conditions, which require
emergency response, rather, they ensure that all work 1s performed based on an informed approach 1n
regards to all potential hazards

The following sections list possible "Unanticipated Hazards or Conditions" and the corresponding
response action Each individual workers has the right to stop work due to unanticipated hazards or
condmons and report to the RMRS Site Supervisor or RMRS Management per RMRS Operations Order
001-Notffication

Equpment Radiological Contamnation >Transuranic Release Limits

All matenal and equipment exiting the SCA will be surveyed per ROI-3 01 Should any survey results
indicate contamination levels greater than those 1n the RFETS Radiological Control Manual, Table 2-2
the following actions will be taken
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e  All acivities will be immediately suspended and RMRS Site Supervisor and RMRS Project
Manager or designee will be notified,

e RFETS Radiological Engineering will be notified,

e The source of the contamination will be 1dentified and controlled,

¢ The contaminated matenial or equipment will be contained, handled, and transferred 1n
accordance with HSP-18 10, "Radioactive Matenal Transfer and Unrestricted Release of
Property and Waste”,

o Based on the survey results, the area radiological postings, RWP, controls, and work
practices will be reviewed and modified as necessary, and

¢  Upon approval from the RMRS Project Manager the RMRS Vice President or their designee,
and when applicable the Site Radiological Control Manager, work activities will resume

PPE or Personnel Radiological Contamination

If contamination levels are detected on PPE or personnel, as confirmed with the AP-2, the following
actions will be taken

e All activities wmill be immediately suspended and RMRS Site Supervisor and RMRS Project
Manager or designee will be notified,

e RFETS Radiological Engineening will be notified,

¢ Depending on the location and level of contamination the, appropriate actions will be taken
to protect the contaminated PPE, the individual, and personnel 1n the area,

¢ Personnel with detectable DOE radiological contamination (per ROI 2 01) on skin or on
personal clothing will be transported to Bldg 122 for decontamination,

o The source of the contamination will be 1dentified and controlled,

e Based on the contamination levels, the area postings, RWP, and work practices will be
reviewed and modified, and

¢  Upon approval from the RMRS Project Manager the RMRS Vice President or their designee,
and when applicable the Site Radiological Control Manager, work activities will resume

Change In Personnel Identifications
Radiological Control Techmcian (RCT) will replace the “Supplement to Site-Specific Safety and Health

Plan, Operable Unit No 2, Surficial Soil Program” designation for Health and Safety Specialists (HSS)
The RCTs will be responsible for radiation monitoring activities

Site Laborers will replace the Field Technicians for the above described activities

RMRS personnel will replace Stoller and Walsh designated personnel An orgamization chart and
Emergence phone list for RMRS personnel will be attached

Change to the Heat Stress and Cold Momitoring Guidehines
Heat stress momtoring will be completed using an Imaging and Sensing Technology, Model RSS 214,

(and/or equivalent) Heat Stress Momitor The instrument 1s a microprocessor based Wet Bulb Globe
Thermometer (WBGT) which accurately measures environmental factors, which contribute to heat stress
The WBGT reading displayed by the instrument, 1n erther Fahrenheit or Celstus, 1s a weighted sum of the
dry bulb, wet bulb, and Vernon globe temperatures The WBGT 1s calibrated prior to use on a daily basis
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and a yearly factory calibration and servicing 1s recommended Daily calibration will be per the
manufacturer specifications and results will be entered in the Industrial Hygiene Instrumentation
Calibration Logbook  Marntenance 1s mummal with only the wet bulb wick requirning periodic
replacement Momtoring frequency will depend on the work area temperature, the type of work being
performed, and the type of PPE worn See Appendix A for gmdance and action levels for work 1nvolving
the use of personal protective equpment Readings 1n the field will be logged on the Daily WBGT Log
Personnel heat stress monitoring may be conducted in conjunction with WBGT momtoring especially for
unacchimated workers

Cold Stress Monitoring
Cold stress monitoring will be accomplished by obtaining the air temperature and the wind speed and

calculating the equivalent chull temperature using the ACGIH table found 1n Appendix A Once 1n the
field, wind speed, temperature, and equivalent chill temperature will be logged on the Daily Wind
Speed/Cold Stress Log

Activity Hazard Analysis
Activity Hazard Analysis for the activities described above will be attached

RMRS Project Manager Approval Tan PM o-/ / I‘s—@&" r 7 / h / 9+

Name Signature Date
RMRS IH Approval MD &Mrwk(l’%& MO Shwckersest 4 G-j1-99

Name " Signature 2 ’ Date
SSOC Rad Engineering Approval Vs /3. ESTAER00ES m / f////é‘ 7/

Name %nature Date




RMRS Pad 903 Lip Area SCA Surficial Soil Program Site Decommissioming and

. Instrumentation Removal Project
Actiity Hazard Analysis
9-97
Activity Hazard Preventative Measures
All site activities General work hazards ¢ All personnel will wear steel-toed

shoes, safety glasses with side
shields, and hearing protection as
apphicable Hard hats will be worn
during overhead work The SSO
will determine when hard hats are
required

Heat stress e Heat stress monitoring will be
conducted 1n regards to work load
and PPE wormn as applicable

Cold stress e Cold stress monittoring will be
conducted as applicable

e Proper clothing will be available to
all personnel and admimstrative
. controls will be adhered to

Noise e Noise momtoring will be conducted
as applicable

e Inhigh noise area (>85dBA)
personnel will wear hearing
protection

e All personnel will participate 1n the
RFETS Hearing Conservation
Program if necessary

Traversing the site Ship, trips, falls e Care will be taken when traversing
the site especially when carrying
equipment

e All tnip hazards will be
mmmediately removed or marked
when 1dentified

Lifting equipment and Back injury e Proper lifting techmiques will be

matenals used

Handling equipment and Pinch points and sharp edges | e Care will be taken when pinch

materials ponts and sharp edges exist and
. heavy-duty leather work gloves will




RMRS Pad 903 Lip Area SCA Surficial Soil Program Site Decommissioning and
Instrumentation Removal Project(Continued)

Activity Hazard Analysis
Agtrvity Hazard Preventative Measures
be worn
Cutting vegetation Flying debns Personnel will be required wear

safety glasses or goggles while
cutting weeds with Weed Eaters

Noise Personnel will be required to wear
hearing protection
Fire At a minimum, a 10 Ib ABC fire

extinguisher will be located in the
work area and next to the
generator

All refueling will be conducted at
the beginning of the shift when the
generators are cool

Fuel containers will be electrically
bonded to the light plants and
generators during refueling

Use of gasoline

Follow recommendations on
MSDS (see Appendix B)

Using hand tools and power
hand tools to disassemble
SSP instrumentation

C\WORD\RMRS\IggyAHA

Hand tools in unsafec
operating condition

The user prior to each use will
mspect hand tools

Defective tools will be tagged and
taken out of service

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated in
accordance with HSP-12 10

Guards will be 1n place and no
modifications will be made

Improper electrical
connections

All electrical wiring and
connections will be performed by a
experienced technician

Electrical shock

Portable power tools will be
plugged into a GFCI protected




RMRS Pad 903 Lip Area SCA Surficial Soil Program Site Decommissioning and
Instrumentation Removal Project(Continued)
Activity Hazard Analysis

Astivity Hazard Preventative Measures

outlet and will be UL listed with
three pronged ground plug or
double msulated

e Cords will be inspected by the user
and protected from unnecessary
damage

e Any tool whose cord shows signs
of damage or deterioration will be
immediately removed from service

Use of generators to power Electrical shock o Extension cords will be intended
portable power tools for outdoor use, inspected by the
user, and protected from
unnecessary damage

¢ Any extension cords, which show
signs of damage or deterioration,
will be immediately removed from
service

Electrical shock e Cords wll be plugged into a GFCI
protected outlet and the generator
will be properly grounded

e The user daily prior to the
beginning of each shuft will test the
GFCI

Fire e Atammmum,a 101b ABC fire
extinguisher will be located n the
work area and next to the
generator

o  All refueling will be conducted at
the beginning of the shift when the
generators are cool

e Fuel contamers will be electrically
bonded to the light plants and
generators during refueling

C \WORD\ RMRS\ Iggy AHA
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RMRS Pad 903 Lip Area SCA Surficial Soil Program Site Decommissioming and

Instrumentation Removal Project(Continued)
Activity Hazard Analysis

Agtrvity

Hazard

Preventative Measures

Use of gasohine

Follow recommendations on
MSDS (see Appendix B)

Disinfecting tool wooden
cabmet and wooden
mstrumentation boxes

Exposure to the Hantavirus

Personnel with be required to wear
MSA full face repirators with
GMC-H cartridges

Protective gloves will be worn
when contacting possibly
contaminated material

Use of chlorine Bleach

Follow recommendations on
MSDS (see Appendix B)

Approved:

RMRS Project Manager Ian Paton

Signature

:L;._P’éf / 4//'/6?

Date

RMRS Site Supervisor/Site Safety Officer-Steven Aldridge %0—“ W»&/é,, / 5 /// 77

RMRS H&S Supervisor-Peggy Schreckengast ﬁe%,/j &Wf’ I 9]

Yy fe
SSOC Radiological Engmeer-Bates Estabrooks Im / ?/ 74

C\WORD\RMRS\IggyAHA
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APPENDIX A

HEAT AND COLD STRESS GUIDELINES




A“
R M R s Rocky Mountain
Remediation Services L LC INTEROFFICE

- protecting the savirnment MEMORANDUM
DATE July 8, 1996
TO Distribution

FROM Ricky J Carr, Environmental Safety &Health, Bldg T664A, X23970
SUBJECT HEAT STRESS - RJC-014-96

Action None Required

The purpose of this memo is to provide guidance regarding the prevention and monitoring of
heat stress conditions It should be noted that heat stress related conditions or disorders (1 e
heat stroke, heat exhaustion) are considered to be occupational illnesses by OSHA and
therefore are recordable cases It is Incumbent to prevent, monitor and mitigate conditions
which may lead to heat stress among employees

There Is a draft Heat Stress Program that has been wnitten by Kaiser-Hill LL C (K-H)
Industnal Hygiene and Safety and reviewed by the Industnal Hygiene and Safety
organizations of the major subcontractors This Heat Stress Program describes the
responsibilities of various personnel regarding implementation of the Program and contains
instructions for monitoring heat stress and provides guidelines for Threshold Limit Values
(TLVs) and work/rest regimens DOE Order 440 1, Worker Protection Management for DOE
Federal and Contractor Employees requires compliance with the most recent edition of the
ACGIH “Threshold Limut Values for Chemical Substances and Physical Agents and Biologtcal
Exposure indices” when TLVs are more protective than OSHA Pemmissible Exposure Limit
(PELSs) (there 1s no OSHA PEL for heat stress) The work/rest regimens specified in the Heat
Stress Program are based upon the ACGIH TLVs modified by professional judgment for the
use of impermeable personal protective clothing (PPE) These TLVs assume that the workers
exposed to heat stress conditions are acchmatized

It 1s (will be) Rocky Mountain Remediation Services (RMRS) policy to adhere the requirements
of the Heat Stress Program including the work/rest regimens contained as Appendix 1 of the
Program (attached) Prevention of potential heat stress conditions is the first method to be
considered when heat stress i1s identified as a potential hazard associated with any activity or
task Prevention methods to be considered include work schedule, modification of task/activity
and provision for rest areas. The Heat Stress Program provides instructions for monitoring
heat stress conditions using the Wet Bulb Globe Temperature (WBGT) Index WBGT
accounts for air temperature, relative humidity, and solar load and provides a mechanism for
correlating environmental conditions with body temperature and other physiological responses
to heat stress. The Heat Stress Program contains a Table for work/rest regimens based upon
the WBGT Index, work activities, and level of Personal Protective Equipment (PPE)
Work/rest regimens shall be established in accordance with guidelines in the Table with the
following Interpretations Physiological monitoning (1 e body temperatures, pulse rates) will be
performed whenever practical and feasible in order to venfy the work/rest regimens are
appropnate considenng the WBGT Index The use of personal cooling devices such as ice
vaate ar vartax coolina can be used to modifv the WBGT Index

f
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Distribution
RJC-014-96
July 8, 1996
Page 2

for a particular work activity and level of PPE  The WBGT Index can be lowered by 3 F If a
personal cooling device 1s employed and physiological monitonng is performed to confirm that
the personal cooling devices are effective (using the monitoring guidance provided on page 8-
21 in the NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual for
Hazardous Waste Activities) Additional modification to the WBGT Index when personal
cooling devices are employed when be evaluated on a case-by-case basis Column 2 will be
employed if permeable protective clothing (regardless of respiratory protection) is utitized
Permeable protective clothing includes cotton and Kleenguard® coveralls Column 3 will be
employed if semi-permeable protective clothing (Tyvek) 1s utihized Column 4 will be
employed if impermeable protective ciothing (Saranex) is utiized

Please distribute this guidance to all personnel that have operations affected by heat stress
considerations Please don not hesitate to call if you have questions or comments

RJC clh

Attachment

As Stated

Distnibution cC

R E Bates G Aguero

G W Beers C A Benson

R J Carr C Boardman

M E Findley J Chapin

K D Jenkins J A Cucc

0 McAfee C S Evans

R A McCafferty R C Fitz

A W Medina T D Gray

T T Sangaline L F Johnson

M D Schrenkengast J E Law

T N Timmons D E Steffen
M R Wagner
M Wheeler
ESH&Q File

RMRS Records Center
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RFETS HEAT STRESS PROGRAM

i

HEAT STRESS GUIDELINES FOR LIGHT WORK

4)) @) 3 4)
WORK/REST WBGT°F WBGT°F WBGT°F WBGT°F
Continuous 86 76 72 68
75/25% 87 77 73 69
50/50% 89 785 745 705
25/75% 90 799 759 719
HEAT STRESS GUIDELINES FOR MODERATE WORK
(1) ) 3) (4)
WORK/REST WBGT°F WBGT°F WBGT°F WBGT°F
Continuous 80 70 66 62
75/25% 82 72 4 68 4 64 4
50/50% 85 749 709 66 9
25/715% 88 779 739 69 9
HEAT STRESS GUIDELINES FOR HEAVY WORK
(1) @) 3) (4)
WORK/REST WBGT°F WBGT°F WBGT°F WBGT®F
Continuous 77 67 [ ;3 59
75/25% 78 68 6 64 6 60 6
50/50% 82 7272 68 2 642
25/75% 86 76 72 68 B

(1) No Personal Protecive Equipment

(2) One pair coveralls (Anti C) modesty garments gloves hood shoe covers
(3) Two pair coveralis (Anti C) modesty garments gloves hood shoe covers

One pair coveralls (Anti C), modesty garments, gloves, hood respirator (Level C Haz Mat PPE)

or

(Level D Haz Mat PPE)

(4) Two pair coveralls (Anti C), modesty garments, gloves hood shoe covers, respirator (Luvel A&B Haz Mat PPE)
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APPENDIX B

MATERIAL SAFETY DATA SHEETS

Household Chlorne Bleach
Hydraulic Fluid
Liquinox®
Motor O1l
Unleaded Gasoline
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Personal Protaction ;]

Material Safety

I Chemical Identification

NAME: REGULAR CLOROX BLEACH CAS no. N/A
DESCRIPTION: QLEAR, LIGHT YELLOW LIQUID WITH CHLORINE ODOR RTECS no. N/

Other Designations

Manufacturer

Emergency Procedure

The Clorox Company
1221 8

EPA Reg. No. 5813-1
Toadway
Oakland, CA 94612

Sodium hypochlorite solution
tiquid chlorine bleach
Clorox Ligiid Bleach

Notify your Supervisor
Call your local poison control center
or

Rocky Mountain Pofson Center
(303) 573-1018

Il Health Hazard Data

{If Hazardous Ingredients

*Causes severe but temporary eye injury. May irritate

skin May cause nausea and vomiting if ingested. Exposure
to vapor or mist may irritate nose, throat and lungs. The
following medical conditions may be aggravated by exposure
to high concentrations of vapor or mist. heart conditions or
chronic respiratory problems such as asthma, chronic
bronchitis or obstructive lung disease. Under nommal
consumer use conditions the likelihood of any adverse health
effects are low., FIRST AID EYE CONTACT- Immediately flush
eyes with plenty of water If irritatlion persists, see a
doctor SKIN CONTACT Remove contaminated clothing Wash
area with water INGESTION Orink a glasstul of water and
call a physician ~— JNHACATION If breathing problems develop
remove to fresh air

Ingredients Concentration

Sodium hypochlorite
CAS# 7681-52-9

Worker Exposure Limit

S 25% not established

None of the ingredients in thus product are on the IARC NIP
or OSHA carcinogen list Occasional clinical reports
suggest a low potential for sensitization upon exaggerated
exposure to sodium hypochlorite if skin damage (eg
irritation) occurs during exposure Routime clinical tests
conducted on intact skin with Clorox Liguid 8leach found no
sensitization in the test subjects

IV Special Protection Information

V Special Precautions

vwith repeated or

fenic Practices Wear safety glasses
pro use, wear gloves

Engineering Controls Use gereral ventilation to minimize
exposure to vapor or mist

work Practices Avold eye and skin contact and inhalation of

QFR TReLhotes
vapor or mist

Keep out of reach of children Do not get in eyes or on
skin Wash thoroughly with socap and water after handling
Do not mix with other household chemicals such as toilet
bowl cleaners, rust removers, vinegar, acid or ammonia
containing products Store in a cool dry place Do not
reuse empty container rinse container and put 1n trash
container

V1 Spill or Leak Procedures

Vil Reactivity Data

Small quantities of less than 5 gallons may be flushed down
drain For larger quantities wipe up with an absorbent
material or map and dispose of in accordamce with local,
state and federal regulations Oilute with water to
minimize oxidirzing effect on spilled surface

Stable uder nomal use and storage conditions  Stromg
ox1d1zing agent Reacts with other househald chemicals such
as toilet bowl cleaners, rust removers, vimegar acids or
ammonia containing products to produce hazardous gases  LucC)
as chlorine and other chlorinated species  Prolonged
contact with metal may cause pitting or discoloration

VIl Fire and Explosion Data

IX Physical Data

Not flammable or explosive In a fire, cool contairers to
prevent rupture and release of sodium chlorate

Bofling point——— oo 212°F/100°C (decompose )
Specific Gravity (Hp0=))--——eeeo—n 1 085

Solubility in Water—----—ceeomee—e complete

pH- e 11 4

©1983 THE CLOROX COMPANY

16934

DATE PREPARED _____ 8/87

DATA SUPPUIED 1S FOR USE ONLY IN CONNECTION WITH OCCUPATIONAL SAFETY AND HEALTH



ELEMENTS (ICP)

METHOD 7300
MW Table ISSUED 2/15/84
OSHA/NIOSH/ACGIH Table 1 PROPERTIES Table 1
ELEMENTS  aluminum cobalt manganese silver tungsten
arsenic copper molybdenum sodium vanadium
beryllium 1ron nickel tellurium yttrium
cadmium lead phosphorus thallium zinc
calcium Tithium platinum tin zirconium
chromium magnesium selenium titanium
SYNONYMS vary depending upon the compound
SAMPLING MEASUREMENT

SAMPLER FILTER
(0 8-um, cellulose ester membrane)

FLOW RATE 1 to 4 L/min

VOL-MIN Table 1}
-MAX Table 1

SHIPMENT routine
SAMPLE STABILITY stable

BLANKS 2 to 10 field blanks per set

ACCURACY

AsL Ar CTOIRYEN L PP |

BIAS none 1denti1fied

.

OVERALL PRECISION (s,.) not evaluated

‘TECHNIQUE INDUCTIVELY COUPLED ARGON PLASMA,
! ATOMIC EMISSION SPECTROSCOPY

'ANALYTE elements above

1

'ASHING REAGENTS conc HNO3, 4 mL,

! and conc HC104, 1 mL

! CONDITIONS room temperature, 30 min,
' 150 °C to near dryness

'FINAL SOLUTION 4T HNOg3, 1% HC104, 10 mL

'"WAVELENGTH depends upon element, Table 2

'BACKGROUND CORRECTION spectral wavelength shift

'"CALIBRATION elements 1n 4% HNO3, 11 HC104
'RANGE 2 5 to 1000 ug per sample [1]

'ESTIMATED tOD 1 ug per sample [1]

"PRECISION (sp) Table 2

APPLICABILITY
500-L air sample

The working range of this method 1s 0 005 to 2 0 mg/m® for each element 1n a
This 1s simultaneous elemental analysis, not compound specific

Verify that

the types of compounds i1n the samples are soluble with this ashing procedure

INTERFERENCES
analysis
factors and background correction {1,2}

Spectral interferences are the primary interferences encountered 1n ICP-AES
These are minimized by judicious wavelength selection, interelement correction

OTHER METHODS

This method replaces P&CAM 351 [2] for trace elements

Atomic absorption

spectroscopy (e g , Methods 70XX) 1s an alternate analytical technique for many of these

elements

2/15/84

7300-1
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ELEMENTS (ICP) METHOD 7300
REAGENTS EQUIPMENT
1 Mitric acid, conc 1 Sampler cellulose ester membrane filter,
2 Perchloric acid, conc * 0 8-mm pore size, 37-4m diameter, 1n cassette
3 Ashing aciad 4 1 (v/v) HNO3 HC104 filter holder

Mix 4 volumes conc HNO3 with 2 Personal sampling pump, 1 to 4 L/min, with

1 volume conc HC104 flexible connecting tubing
4 Calibration stock solutions, 3 Inductively coupled plasma-atomic emission

1000 pg/mL  Commercially available, spectrometer, equipped as specified by the

or prepared per i1nstrument manufacturer for analysis of elements of interest

manufacturer's recommendation (see 4 Regulator, two-stage, for argon

step 12) S Beakers, Pm1lips, 125-mL, or Griffin, 50-mL, with
S Dilution acid, 4% HNO3, 13 HC104 watchglass covers *

Add 50 mL ashing acid to 600 mi 6 Volumetric flasks, 10- and 100- mL *

water, dilute to 1 L 1 Assorted volumetric pipets as needed *
6 Argon 8 Hotplate, surface temperature 150 °C

T Distilled,deron1zed water
*Clean all glassware with conc nitric acid and

*See Special Precautions rinse thoroughly 1n distilled water before use

SPECIAL PRECAUTIONS Perform all perchloric acid digestions 1n a perchloric acid hood

SAMPLING

1 Calibrate each personal sampling pump with a representative sampler in line

2 Sample at an accurately known flow rate between 1 and 4 L/min for a total sample size of
200 to 2000 L (see Table 1) for TWA measurements Do not exceed a filter loading of
approximately 2 mg total dust

SAMPLE PREPARATION
3 Open the cassette filter holders and transfer the samples and blanks to clean beakers
4 Add 5 mL ashing acnd Cover with a watchglass tet stand 30 min at room temperature
NOTE Start a reagent blank at this step
5 Heat on hotplate (120 °C) until ca 0 5 mL remains
NOTE Some species of L1, Mn, Mo, Sn, W, and Zr will not be completely solubilized by this
procedure Alterpative solubilization techniques for most of these elements can ve
£ mn ,1.-,...&.:—.(. 52'0 f‘!.' € M
Add 2 mL ashing acid and repeat step 5 Repeat this step until the solution 1s clear
Remove watchglass and rinse into the beaker with distilled water
Increase the temperature to 150 °C and take the sample to dryness
Dissolve the residue in 2 to 3 mL drlution acid
Transfer the solutions quantitatively to 10-mL volumetric flasks
Dilute to volume with dilution acid
CALIBRATION AND QUALITY CONTROL
12 Calibrate the spectrometer according to the manufacturers recammendations
NOTE Typrcally, an acid blank and 10 ug/mL multielement working standards are used The
following multielement combinations are chemcally campatible in 4% HNO3/1% HC104
a Ag, Ca, Co, Mn, Pb, V, Zn,
b Al, Be,,Cd, La, L1, N1, T,
« ¢ As, B, Ba, Mg, Mo, P, Sn,

-_0 W W -

—
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METHOO 7300 ELEMENTS (ICP)

d Cu, Fe, Na, Pt, Sr, Te, Y,
e Cr, K, Sb, Se, T, Zr, and
f Si1, W (distilled water only)
13 Analyze a standard for every ten samples
14 Check recoveries with at least two spiked media blanks per ten samples

MEASUREMENT
15 Set spectrometer to conditions specified by manufacturer
16 Analyze standards and samples .
NOTE If the values for the samples are above the range of the standards, dilute the
solutions with dilution acid, reanalyze and apply the appropriate dilution factor in
the calculations

CALCULATIONS

17 Obtawn the solution concentrations for the sample, C. (ug/mt), and the average media
blank, G, (ug/mL), from the instrument

18 Using the solution volumes of sample, Vg (mt), and media blank, Vp (mL), calculate the
concentration, C (mg/m®), of each element in the air volume sampled, V (L)

c = Cs¥s ‘Vcbvb . mg/m?

EVALUATION OF METHOD

Method PS&CAM 351 was evaluated in 1981 [1,2] The precision and recovery data were determined
at 2 5 and 1000 ug of each element per sample on spiked filters The precision and recovery
data, instumental detection l1imits, sensitivity, and analytical wavelengths are listed 1n
Table 2 The values 1n Table 2 were determined with a Jarrell-Ash Model 1160 ICP operated
according to manufacturer's instructions

REFERENCES

{11 Hull, R D "Multielement Analysis of Industrial Hygiene Samples,” NIOSH Internal Report,
presented at the American Industrial Hygiene Conference, Portiand, Oregon (May 1981)

[2] NIOSH Manual of Analytical Methods, 2nd ed , V 7, P&CAM 351, U S Department of Health and
Human Services, Publ (NIOSH) 82-100 (1981)

(3] Ibyd, S341 (Lead)

(4] Ibvd, Vv 2, S5 (Manganese), U S Department of Health, Education, and Weifare, Publ
(NIOSH) 71-157-8 (1917)

(5] Ivd, V 4, P&CAM 271 (Tungsten), U S Department of Health, Education, and Welfare, Publ
(NIOSH) 78-175 (1978)

[6] Ibrd, Vv S, PSCAM 173 (Metals by Atomic Absorption), U S Oepartment of Health, Education,
and Welfare, Publ (NIOSH) 79-141 (1979)

{7] Ibvd, v 3, S183 (Tin), S185 (Zirconium), and S376 (Molybdenum), U S Department of Health,
Education, and Welfare, Publ (NIOSH) 77-157-C (1977)

METHOD REVISED BY R DelLon Hull and Mark Millson, NIOSH/DPSE

2/15/84 1300-3
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. ELEMENTS (ICP)

Table 1 Properties and sampling volumes

Properties Permissible Exposure Limts,
Element Atomic mg/m3 TWA
(Symbol) weight MP, °C OSHA/NIOSH/ACGIH
Silver (Ag) 107 87 961 001/ —-701
Aluminum (A1) 26 98 660 —/ — /10
Arsemic (As) 14 92 8171x 05/C 0002/ 02
Beryllium (Be) 9 01 1218 0 0027/ 0 0005/ 0 002
Calcium (Ca) 40 08 842 S (b), — 7 2 (b)
Cadmium (Cd) 112 40 321 02/ 004/ 0 05
Cobalt (Co) 58 93 1495 01V — /01
Chromium (Cr) 52 00 1890 10 (c)/ 0025/ 05 ()
Copper (Cu) 63 54 1083 10/ —/10
Iron (Fe) S5 85 1535 10 (b)Y — 75 (b)
Lithwum (L1) 6 94 179 0 025 (d)/ — /7 0 025 (d)
Magnesium {(Mg) 24 31 651 15 (b)Y, — 7 10 (b)
Manganese (Mn) 54 94 1244 €S —/¢C5
Molybdenum (Mo) 95 94 651 15 (e)/ —— /7 10 (e)
Sodium (Na) 22 99 98 2 (fy/c2 (fyyce ()
Nickel (M) 8 N 1453 1/ 0 015/ 1 (c)
Phosphorus (P) 30 97 a4 —/ —/01
Lead (Pb) 207 19 328 005 01/ 015
. Platinum (Pt) 195 09 1769 0002 (a)/ —— 7/ 1 ()
Selenium (Se) 18 96 211 02 —/ —
Tin (Sn) 118 69 232 2/ — /7 2 {(c)
Tellurium (Te) 127 60 450 oV — /01
Titanium (T1) 47 90 1675 —/ — 7/ 10 (b)
Thallium (T1) 204 37 304 01 @/ — 701 (a)
vanadium (V) S0 94 1890 C05/ 1 (c)/ 005 (Vo0g)
Tungsten (W) 183 85 3410 — /5 (e)/ 5 (e)
Yttrium (Y) 88 91 1495 vV —7/1
Zinc (Zn) 65 37 419 S (b)/ S (b)/ S (b)
Zircomum (Zr) 91 22 1852 8/ — /5

(a) soluble

(b) oxide

(c) metal

(d) hydride

(e) 1nsoluble

(f) hydroxide

(g) at the ACGIH TLV

/)/)\Qd? 2/15/84 7300-4

Air Volume @ OSHA, L

MIN MAX
250 2000

S (g) 100 (g)

5 2000
1250 2000

5 200

13 2000

25 2000

S 1000

5 1000

5 100
100 2000

S 67

5 200

5 67

13 2000

S 1000

25 (g) 2000 (g)
50 2000
1250 2000

13 2000

S 500

25 2000

5 100

25 2000

5 2000

5 (g) 200 (9)

5 1000

5 200

5 200




CITGO Petroleum Corporation
) P O.Box 3738

Tulsa, Oklahoma 74102

CITGO
Material Safety Data Sheet
Generic Name CITGO Hydraulic Fluids SUS-2  Dare Feoruary 20, 1997
Geteric Code HF-002

THIS GENERIC MSDS REPRESENTS THE FOLLOWING CITGO PRODUCTS
Trade Name Commodiry Code No
CITGO Pacemaher 32

33

CITGO Pacemaker 19 33-013

CITGO A/W Hydraulic Ol 22 33-310

CITGO A/W Hydraulic Ol 32 33-4153

CITGO A/W 32 Dover 33-477

CITGO A/W-D Hydraulic Oil 52 33-431

CITGO Pacemaker T-32 33-715

CITGO A/W All Temperature Hydraulic O:l 35-932
Synonyms Lubricating Oul Techucal Contact (918) 495-5933
CAS No Mixture (Rafer to Section 1) Med cal Emergency (918) 495-4700
CITGO index No 1965 CEFEMTREC Emargency (800) 424-9300

MATERIAL HAZARD EVALUATION
(P2r OSHA Hazard Communication Sardard {29 CFR 1910 1200])

Health Precautions ~ WARNING Oil injected ineo rhe shin from high pressure léaks i hydraulic
systems can cause severe injury Most damage occurs during the first few hours
Seek medical aenuon immediatelv  Surgical removal of o1l may be necessary
Protect exposed shin from repeatad or prolonged sxposure

Safety Precautions Do not siore material in open or unmarlad contamners

HMIS Rating! Health 0 Flammability | Reacuvity Q

1 0 GENERIC COMPOSITION / COMPONENTS

Compouents CAS No % | Hazard Dan
Refined Perroleum Qii(s) | Referto >95 | Oral LDy, (rap > 5 g/kg
Section 1 Dermal and Sye Muld-imitant

Inhalac on LC,y4H (rar) > 5000 mg/M’
Hazard data ara based upon similar components

'Hazard Raang  least-0, shght-1, moderate-2  high-3  exrere d

CITGO assigned these values based upon an evaluation conduc 2d oursuant to WPCA gurdelines Use of an asterisk
(") indicates that the material may present chronic health ¢ zcts

NA-Not Applicable ND-No Darma NE-Not Established
CITGO Hydraulic Fluids, SUS-2 (HF-002, Februarv 20 1997 CIN 15653) Page 1 of 7




1.0 GENERIC COMPOSITION / COMPONENTS (continued)

Components CAS o % Hazard Daua
Anu-oxidant’ Anu-wear Mixture ‘<2 | Orai Potenual aspiration hazard
Agent(may contain Zinc Eye Mild to modenate imitant.
Dialkyldrthiapnosphate) Dermal Mild to moderate uricant.

[nhalation Patential respiratory tract iant
V( (mprove~ Mixiure 0-5 | Oral LDy, (rar) >S5 ghg

Dermal LD , (rachtt) >2g/kg

Dermal Mild imtanc May be absorbed

through the skin
Eye Potennal ymitant.

2.0 PHYSICAL DATA
PHYSICAL HAZARD CLASSIFICATION (Per 29 CFR 1910 1200)

Combusuble No Flammable No Pyrophoric No
Comprsssed Gas No Organic Pecroxide No Reactivity No
Explosive No Oxidizer No Stable Yes

Boiling Point, 760 mm Hg, °C (°F)
Specific Gravity (60//60 °F) (H20 = 1)
, Vapor Density (Air=1)

% Volaules by Volume
Me'ting Point, °C (°F)
Vapor Pressure, mm Hg (25°C)
Solubility 1in Water

Evaporation Rate (n-butyl acetate = 1)
pH of Undiluted Product
Appearance and Odor

3.0 FIRE AND EXPLOSION DATA

Flash Point, OC, °C (°F)
Flash Point, CC, °C (°F)
Autoignition Temperature, °C (°F)

NFPA Raung?Z

Flammable Limits (% by volume in asr)
Extinguishing Media
Special Fire Fighung Procedure

Unusual Fire or Explosion Hazard

~278 -390 (~ 533 - 740)

-086-088

> |

Negligible

NA

~2x10-5 to 4x10-4

Negugiole

<l

NA

Light amber liquid mild petroleum odor

185 236 (565 - 453)

ND

ND

Health 0 Flammability 1 Reactivity 0
Lower ND Upper ND

CO» dry chemical, foam, water fog

None

W ater may cause frothing Materal may be
1ignited by sparks or flames

Mazard Raring least-0, shght-l, moderatz-2, high-3, exgare-
CITGO assigned these values based upon an evaluaton corduc &2 oursuant 1o NFPA guidelines

NA-Nat Applicable

®
ATE

ND-No Data
CITGO Hydraulic Fluids SUS-2 (HF-002, February 20 1997 CIN 1963)

NE-Not Established

Page 2 of 7
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4.0 REACTIVITY DATA

Stability Stable

Conditions Contributing to Instapiliry None

Inccmpatiothity Tnis mate~al may react with strorg oxidants, acids and
caus.cs

bazardous Decompos.ton Producs CO= (CO with incomplets combustion),

(chermal unless otherw.se spec.fied) and poss.ole race ox des of autrogen phospherus,

sulfur and zire
Hazardous Polymerizarion Hazardous poly merization ts not expected to cccur

5.0 SPILL, LEAK AND DISPOSAL PROCEDURES
Procedure if Material 1s Spilled

« Remove all ignition sources

« [solate the area of the spill and restrict accass to perscns wearing protective clothing

« Ventilate area of release, as necessary, to disperse vapors and misis

« Small Spils  Absorb released material with non-combustible absorbent Place into
containers for later disposal (Ses Waste Disposal section below )

« LargeSpills  Evacuate area in the event of significant spills  Evaluate exposure potential
Potantial exposure may require the use of respiratory protection Use protecuve
clothing Contain spill in tamperary dikes to aveid product migration and to assist in
recovery Do notallow materal o escape into sewers, ground wate, drainage dutches
or surface waters

« Administer appropriate first aid

+ Report releases as required to the appropriate fede-al statz and local authonties

Waste Disposal

« {t1s the responsibility ot the user to derz-mune (f the martaral s a hazardous waste at the time of
disposal

o Derermine comphiance status with all applicable regquirerents prior to disposal
« Cuntact the RCR A/Superfund Hotline at (800) 124-9346 or your regional US EPA office for
guidance conceraing case specific disposal ssues

Protective Vleasures During Repair and Vlaintenance of Contaminated Equipment

« Refer to Section 7 0 - Special Protection Information

« Drain and purge equipment, as necessary, to remove mater'al residues

. Use gloves constructed of impervious matenials such as heavy nitrile rubber and protective work
clothung 1t direct contact 1s anticipated

« Eliminate heat and 1gnition sources

. Do not allow a:l to be injected into the skin from hign pressure leaks in hydraulic systems

« Wash exposed skin thoroughly with soap and wate-

« Remove contaminated clothing Launder before reuse

+ Keep unnecessarv persons from hazard area

NA-Not Applicaole ND-No Data NE-Not Established
CITGO Hydraulic Fluids, SUS-2 (HF-002, February 20 1997 CON 1963) Page 3 of 7
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6 0 HEALTH HAZARD DATA
Health Hazard Classification (Per 29 CFR 1910 1200)

Highly Toxic No | Sensize- | No
Toxic No | Reproduc ive Effzess | No
Corrasive No Mutagen No
lrritant No Targer Organ No
Carcinogen
Product/Component CAS No Conc (%) | NTP [ARC OSHA | Other
CITGO Hydraulic Fluids SUS-2 Maxture 100 No No No No
Toxicity Summary Generally of a low orde- of toxaity
Major Route of Entry Inhalation of incidental mis.s ar vavors, shin contact with liquid

Acute Exposure Symptoms

Inhalation In enclosed spaces or at elevated temperatures, vapors may reach concentrations
sufficient to cause drowsiness d.zziness, headache nausea, or lung (rritation
Elevated mist concentrations aoove apolicable workplace exposure levels may
cause lung damags

Dertnal Contact Muld irritant

Eye Contact Mild (rritation may result from elevated mist concentrations or direct contact
with splashing Liquid

Ingestion The Saybolt viscosity of the marer- ais represented by this MSDS range from {00
o 199 SUS at 100° F Accordinglv thers s a risk of aspirating this matznal into
the lungs when swallowed Aspiraticn may result in severe lung damage Upon
ingesuon of large quanuties gastrointestinal discomfort, diarrhea, and headache
may occur Small doses mayv produce (rritation, and diarrhea

Injection Injection under the skin, 1n muscie or into the bloodstream may result in
icrication, erythema, edema or seve-e, permanent ussue damage Most damage
occurs during the first few hours

Chronic Exposure Symptoms
Prolonged and/or frequent contact may cause drving cracking (dermatitis) or folliculitis

Other Special Effects
None expected

Medical Conditions Aggravated by Exposure
None

First Aid and Emergency Procedures for Acute Effects

Inhalation Move victim to fresh air [f vicum 15 not breathing, immediately begin
cardiopuimonary resuscitation (CPR) [f breathing 1s difficult, 100 percent
humidified oxygen should be administered by a qualified individual Seek medical
attention immediately

Dermal Wash exposed skin with soap and water Remove contaminated clothing Launder
before use Sesk medical attention (f trritation or pain persists

NA-Not Applicable ND-No Dara NE-Not Established
CITGO Hydraulic Fluids, SUS-2 (HF-002, February 20 1997, CIN 1965) Page 4 of 7




RIGS

6 0 HEALTH HAZARD DATA (continued)

Eves Flush eyes with large volumes of wate~ Seek medical anention f irritation, patn or
excessive tearing pers.sts

[agestion Do not inducs vomiting  [f spontaneous vomiting s about to occur, placs vigum s
head below knees Seek medical attenuon immediarely
[njection Injecnion unde- the skin 1n mus2'e or into the blood stream 1s a medical emergency

Sesk medical attention rmed.ately

Notes to Physician

Tne Savbolt viscosity of the produc’s represented bv this VISDS range betwean 100 to 199 SUS at
100° F Upon ingestion, there is a risk of aspiration into the lungs  Aspiration may resultin
chemical pneumonitis Removal by careful gastric lavage mav be considered

Subcutaneous or intramuscular injection requires prompt surgical debridement

70 SPECIAL PROTECTION INFORMATION

Venulation Requirements

Use m well ventilated area In confined space mechanical ventlation may be required to keep levels
of certain components below applicable workplace exposure levels as evaluated by designated and
property trained pe-sonnel

Applicable Workplace Exposure Levels

Chemucal ACGIHTLY ACGIH TLYV ACGIH OSHA PEL OSHA PEL OSHA
Component TWA STEL TLV TWA STEL PEL
ppm (mg/M?’) | Cealing (C) Shin ppm (mg/ MY | Ceiling (C) Skin
ppm (mg/™*) | notation” ppm (mg/M?*) | notauon”
O Mist (3) (&1} No (3 NE No
“ineral

Specific Personal Protective Equipment

Personal protective equipment should be seected based upon the conditions under wiich this
inaterial 15 used A hazard assessment of the work area for PPE requireinents shouid be conducted
by a qualified protessional pursuant to OSHA regulations

Respirator At elevated temperatures vapor or mist concentrations may exceed applicable
warkplace exposure levels Use a NIOSH or MSHA approved organic
vapor/mist chemucal cartridge respirator when elevated airborne concentrations
are anticipated

Evyes Safety glasses or chemical splash goggles if splashing i1s anucipated

Dermal Ol impervious glaoves if frequent or prolonged contact 1s expected

Other Clothing Wear body-covering work clothes to avoid prolonged or repeated exposure

or Equipment

Launder contaminated work clothes before reuse

8 0 TRANSPORTATION AND SPECIAL PRECAUTIONS

Storage

Store below 150° F Do not apply heat or flame to container Keep separate from strong

oxidizing agents

NA-Not Applica

ble

ND-No Dara
CITGO Hydraulic Flu ds SUS-2 (HF-002 February 20 1997 CIN 19635)

NE-Not Established

Page 5 of 7
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8 0 TRANSPORTATION AND SPECIAL PRECAUTIONS (continued)

Caution Empty containers may contain combustioie product residues  Consult appropriate
federal, state and local authorities before r2using, reconditioning, reclaiming, recyching
or disposing of empty containers and/or waste residues of this product

DOT Information

Proper Snipping Name Pstroleum Lubricating Ol
Hazard Class Non hazardous

Hazard idenufication No None Assigned

Packaging Group None Assigned

Placard None

Compatibility Category Group 35

CHRIS Code oLsB

90 ENVIRONMENTAL DATA
Title I1I of the Superfund Amendments and Reauthorization Act of 1986 (SARA)

Section 313 - Toxic Chemucals

Tlus product (s not known to contain any components (1 concentrations above de mummis levels that ars
listad as toxic chemtcals in 40 CFR Part 372 pursuant to th= requirements of Section 313 of SARA

Section 311/312 - Hazard Categories

Tus product may meet one or more of the criteria for the hazard categories defined 1n 40 CFR Part 370
as established by Sections 311 and 312 of SARA as indicarad below

Immediate (Acute) Health Hazard No Sudden Release of Pressure Hazard  No
Delaved (Chronic) Health Hazard No Rezactive Hazard Ng
Fire Hazacd Do

Section 302 - Extremelv Hazardous Substances

Twis product ts not known to contain any components Iin soncsntrations greater than one percent that are
histed as Extremely Hazardous Substances 1n 40 CFR Part 353 pursuant to the requirements of Section
302(a) ot SARA

Clean Water Act (CWA)

Lnder the CW A discharges of crude oil and petroleum products to surface water without proper Federal
and State permuts must be reported immediately to the Nauonal Response Center at (80Q) 424-8802

Comprehensive Environmental Response, Compensation & Liabilitv Act (CERCLA) Section 102
Hazardous Substances

As defined by CERCLA, the term “hazardous substance” does not include petroleum, including crude oil
or any fraction thereof which 1s not otherwise specifically listed or designated as a hazardous substance

Californin Proposition 65 (The Safe Drinking Water and Toxies Enforcement Act)
This material contamns components that are known to the State of California to be

Carcmogemc No Reproductive Hazard No

Toxic Substances Control Act (TSCA)
Reported in TSCA laveatory as Product Components
CITGO Hydraulic Fluids SUS-2 X

NA-Not Applicaoie ND-No Data NE-Not Established
CITGO Hydraulic Fluids, SUS-2 (HF-002, February 20 1997, CIN [965) Page 6 of 7




10 0 LABELING

7

WARNING  Ouilinjected into the skin from high pressure leahs in
hydraulic systems can cause severe injury Most damage
occurs during the first few hours. Seek medical attention
immed:ately Surgical removal of 01l may be aecessary

110 REFINED PETROLEUM OILS

The products listed on page one of this MSDS contains one or more of the following base ouls

Chemical/ Common Name CAS No

Solvent Refined Heavy Paraffinic Disullate 64741-88-4
Solvent Refined Light Paraffinic Distiilate 64741-89-5
Solvent Dewaxed Heavy Paraffinic Distiilate 64742-65-0
Hydrotreated Light Paraffinic Distil{ate 64742-55-8
Hydrotreated Heavy Paraffinic Distillate 64742-54-7
Hydrotreated Heavy Naphthenic Distillate 64742-52-5
Hydrotreated Neutral Otls 72623-87-1

ALL STATEMENTS, INFORMATION, AND DATA PROVIDED IN THIS MATERIAL SAFETY
DATA SHEET ARE BELIEVED TO BE ACCURATE AND RELIABLE, BUT ARE PRESENTED
WITHOUT GUARANTEE, REPRESENTATION, WARRANTY, OR RESPONSIBILITY OF
ANY KIND, EXPRESSED OR IMPLIED. ANY AND ALL REPRESENTATIONS AND/OR
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
ARE SPECIFICALLY DISCLAIMED USERS SHOULD MAKE THEIR OWN
INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION OR
PRODUCTS FOR THEIR PARTICULAR PURPOSE NOTHING CONTAINED HEREIN IS
INTENDED AS PERMISSION, INDUCEMENT OR RECOMMENDATION TO VIOLATE ANY
LAWS OR TO PRACTICE ANY INVENTION COVERED BY EXISTING PATENTS,
COPYRIGHTS OR INVENTIONS

NA-Not Applicable ND-No Darta NE-Not Established
CITGO Hydraubc Fluids, SUS-2 (HF-002, February 20, 1997, CIN 1965) Page 7 of 7
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MATERIAL SAFETY DATA SHEET
LIQUI-NOX

383 966 B85

Manufactured by:?

ALCONOX,

INC.

9 EASTI40TH STREET
WEW YORX,

NY 10016

TELEPHONE NUMBER FOR EMEROENCY: CHEM-TEL 1~8Q0-+255~3924
TELZPHONE NUWBER POR INFORMATION: (212) 532-4040

Product Name (As appaars on Label):
CAS Registry Numbero)
sate Rrapared:-

Chemical Family:

LIQUI-NOX™
NOT APPLICABLE

- JULY 29, 1993 ’
ANIONIC LIQUID DETEROENT |

|

THERE ARX NO HAZAROOUS :Ncasnxzurs‘zu L1QUI-NOX AS DEFINED BY THE OSHA
STANOARD 29 CFR 1910 SUBPART %, THE {AZARDOUS SUBSTANCE LIST

Hoil.ng Poine:

Vapo: Pressure (mm HG):

vapor Oensity (AIR =1):

Spec Ilc Qravity (Waterwl):

Melting Poines

Cvaperation Rate (Butyl Acetate « 1l)4

v'usilety tn hator:
\zpsas ance

SE

tlaan Point:

f asmaple Limita:

Zxt -~quashing Madlia:
“pec.al Tirefighting Procadures:

Jnasual “ire and Explosion Hazarzds

214°F

NO DATA

NO DATA

1 075

NOT APPLICABLE
SLOWER

COMPLETELY SOLUBLE
PROPORTIONS

YELLOW LIQUID, NEARLY ODORLESS

IN ALL

NONE (CLEVELAND OPEN CUP)

NOT APPLICABLE

LEL: NO DATA  UEL:; NO DATA
WATER, DRY CHEMICALS, COp, FOAM
SELF-CONTAINBD POSITIVE PRISSURE

SREATHING APPARATUS AND PROTACTIVE

CLOTHING SHOULD B WORN FIGHTING

FPIRES INVOLVING CHEMICALS
NONE

lational Fire Protection Asgociation 7C4 Ladeling:

Segree at narara Q o (nelgnidicank, 1 = slight

AEO (FIRE)

BLUE ({WEALTH)
YELLOW ({REACTIVITY):
WHITZ (SPECIAL):

[e N o eN o)

, 2 = nodarate 3 s high, & « ¢xtreme

e

Page

2
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83/11/96 16'18 86 -> 383 966 8825

Page
VINVISHUR RSO3 Page 2 of 2
V.
Stabalicy- STABLE
Zonditions to Avoid: NONE

[ncompatibilivy (Materials tOo Avoid):

OXIDIZING OR ALKALINEZ SOLUTIONS
1azardous Decomposition or Byproducts.

MAY RELEASET S5O, ON AURNING

Routes of Entry) Inhalation?: NO

Skin: YE8 Ingestions YES
realtn Hacards (Acutae and cChronic:

SKIN CONTACT NAY PROVE LOCALLY
IRRITATING, CAUSING DRYING AND/OR
CHAPPING. INHGESTION MAY CAUSBE
PISCOHPORT AND/OR DIARRHEA.

carcinogeniLcity. NTP?t NO

IARC Monagraphs?: NO  OSHA Ragulated? NO
signa and Symptoms of Exposure:

PROLONGED SXIN CONTACT MAY CAUSE DRYING

AND/OR CHAPPING.
4gdical Cond.tions Generally

aggravaced oy Exposuret NOT ESTABLISHED. UNNECESSARY EXPOSURE

TO THIS PRODUCT OR ANY INDUSTRIAL
__CHEMICAL SHOULD BE AVOIDED. --—-- —

_mergency and First ALd

Procedures Zyes - IMMEDIATELY PLUSH WITH WATER FOR AT LEIAST 1S MINUTES
Skin - PLUSH WITH PLENTY Q¥ WATER

Ingegtion - DRINK LARGE QUANTITIES OF WATER OR MILK.
SEE A PHYSICIAN FOR DISCOMFORT.

o~ ..

v

steps to be Taken if Material

8 Rolaasad or Spilled: MATRRIAL FOAMS PROYUSELY. FOR SMALL

SPILLS RECQVER AS MUCH AS POSSIBLE WITH
ABSORBENT MATERIAL AND FLUSH REMAINDER
TO SEWER. MATERIAL IS BIODEGRADABLC
4sg-e J.8sposal Xachod SMALL QUANTITIES MAY BE DISPQSED OO !
SEWER. LARGE QUANTITIES SHOULD BE
DISPOSED OF IN ACCORDANCE WITH LacC:=.
ORDRANCES FOR DETERGENT PRODUCTS
Pracautio~a %o De T3ken i(n '
ctor.ng and Handlliag NO SPECIAL PRECAUTIONS IN STORING

PROTECTIVE EQUIPMENT WHEN HANDLING
UNDILUTE MATERIAL

JSE

St~ar fzecaut.ons NO SPECIAL REQUIREMENTS OTHER THAN GOOD
INDUSTRIAL HYGIENE AND SAFETY PRACTICZS
EXPLOYED WITH ANY INDUSTRIAL CHEMICAL
Y} CONTROU MEASURES

despiLracar; Protect aa ($pecify Type):

NOT REQUIRED
/antilat.on -~ Loca. Exhaustt

NORMAL

- Special.
- Mecranical
- Other
Prcrect.ve Gloves:
Eye protection:

Other Protective Clothing or
-quipment

work/HygLeaic Practicas*

NOT REQUIRE',

NOT REQUIR®

NOT REQUIP

IMPERVIOUS GLOVES ARE RECOMMENDED

GQUQLES AND/OR SPLASH SHIEBLDS ARE
RECOMMENDED.

NOT REQUIRED
NO SPECIAL PRACTICES REQUIRED

"¢ [NFORMAT QK muR{I¥ 1S GIVEN IN GOQO FALTH BUT NQ WARRANTY ! EXPRESSED OR 1WP\IED

G\ Qok\Qatca o\l aumzasTy



-~ v AN WA
' INDUSTRIAL HYGIENE. TOXICOLOGY. AND MATERIAL '
RELD NOV 1 ~ 1988 SAFETY DATA SHEET L'

NOTE NO REPRESENTATION IS MADE AS TO THE ACCURACY OF THE INFORMATION
HEREIN. SEE PAGE 7 FOR CONDITlONOS UNDER WHICH DATA ARE FURNISHED

Trade Name and Synonyms

01691 DIESEL ENGINE OIL 13

Manutacturer s Name Emergency Tsiepnone No
Texaco Inc (914) 831-3400 ext 204
Address

P.O_Box 509 Beacon, NY 12508

Chemical Name and/or Family or Description
Diesel Engine 01l

THIS PRODUCT IS CLASSIFIED AS X NOT HAZARDOUS
HAZARDQU§ EY QEFINITIQN NO §§) . DN ATTACHED EXPLANATION SHEETS

WARNING STATEMENT
WARNING! AVOID SKIN CONTACT WITH USED MOTOR OILS

OCCUPATIONAL CONTROL PROCEDURES

Protective Equipment (Type)
Eves Chemical type goggles or face shield optional

Skin Exposed employes should exercise reasonable personal cleanliness,
this includes cleansing exposed skin areas several times daily
with socap and water, and laundering or dry cleaning soiled work
clothing at least weekly

Inhalation None required i1f exposures are within permissible concentrat:ions,
see below.

Ventitationr Adequate to meet permissible concentrations

Permissible Concentrations.
Air S5 mg/cubic meter of air for mineral o:l mist averaged over an
8 hour daily exposure (ACGIH 1984-85)

b e RN

el

First Aid

Eyes As with most foreign mater:als, should eye contact occur, flush
eyes with plenty of water
Skin None considered necessary
Ingestion None considered necessary
Inhaiation. None considered necessary
Other instructions. None.

ND - Not Determined N A - Not Applicable
< - Less Than > - Greater Than 1




PHYSIOLOGICAL EFFECTS: .t Cade
No. 01691
Effects of Exposure
Acute
Eves Believed to be minimally :rritating
Skin Believed to be minimally irritating

Respiratory Systemr Believed to be minimally irritating :f not in excess of per-
missible concentrations, see page |

Chronic N.D

Other -

Sensitization Properties

Skint  YeS e NO — Unknown .9 Raspiratory Yes —— NO — Unknown .

Median Lethai Dose (LD« LC 49 NSpecies)

Oral Believed to be > 5 g/kg (rat), practically non-toxic

Inhalation N.D.

Dermal Believed to be > 3 g/kg (rabbit); practically non-toxic

Other N. D.

irritation Index Estimation of Irritation (Species)

Skin Believed to be < 0.5/8 O (rabbit): no appreciable effect

Eves Believed to be < 15/110 (rabbit), no appreciable effect
None ex ed other than ossxble mxnxmal xrrxtatxon

<3 4‘<» ;)zc-g \.

;M M

ignition Temp °F N. D- Flash Point °F (Method) 490" F COC

Flammable Limits (%) LowerN.D. Upper N D

Products Evolved When Subjected to Heat or Combu'stlon
Carbon monoxide and carbon dioxide may be formed on burning in
limited axr supply.

Recommended Fire Extinguishing Agents And Speciai Procedures
According to the National Fire Protection Association Guide, use

water spray, dry chemical, foam, or carbon dioxide

Water or foam may cause frothing Use water to cool fire-exposed
containers. If a leak or sp:ll has not i1gnited, use water spray
to disperse the vapors and to provide protection for persons at-
tempting to stop the leak

Unusual or Explosive Hazards.
None.

- Not Determined N.A. - Not Applicable

ND
] /)3_/\\\ < =~ Less Than > = Greater Than 2
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ENVIRONMENTAL. PROTECTION:: L . ~ Conde
R «j Now- 0169}
Waste Disposal Method:
. Under RCRA, 1t :s the responsibility of the user of products to
determine, at the time of disposal, whether product meets RCRA

criteria for hiazardous waste This 1s because product uses,

transformations, mixture, processes, etc may render the result-

ing mater:al hazardous (See Remarks for Waste Classification )
Procedures in Case of Breakage or Leakage (Transportation Spdis Caill CHEMTREC (800) 424-3300)

Contain spill 1f possible Wipe up or absorb on su:itable material
and shovel up.

Remarks Waste Classification: Product has been evaluated for RCRA charac-

teristics and does not meet criteria of a hazardous waste if
discarded 1n 1ts purchased form

PRECAUTIONS:

WARNING! AVOID SKIN CONTACT WITH USED MOTOR QWS

Used gasoline motor oils have caused skin cancer in lsbors-
tory snimals when repestedly sppiied and teft in place de-
tween applications

in case of skin contact promptly wash thoroughly with soap
. and water

Oii-sonled clothing shouid be clesned before reuse

Requirements for Transportation Handiing and Storage
Minimum feasible handling temperatures should be maintained Periods of

exposure to high temperatures should be minimized Water contaminalion
should be avoided.

DOT Proper Shipping Namer N.A.
DOT Hazard Class (if apphcabler N.A.
R -
CHEMICAL AND ; ﬁ ES
B S E
Boiing Point CF) High Vapor Pressure —=OY (mmHg)
Specitic Grawity __Q.;lll9 (H20=1) Vapor Density ND (Awr=1)

Appearance and Odor —Dark pale liquid

PH of undiluted product —N_A. Solupiity Neglig
Percent Volatile by Volume ll_l_.. Evaporation ND { y=1
L]
Viscosity 198.3 cSt @ 40°C Other
Hazardous Polymerizations ———w Qccur _A._ Do not occur
The Materiai Reacts Vialently Withr (If others s checked beiow see additonal comments on page 6 for tuther detais)
Air Water Heat Strong Oxidizers QOthers None of These
ND - Not Determmned NA. - Not Apphcable

4)/\6 < =~ Less Than > = Greater Than 3
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I CUMPOSITION D e -

Code
No. 01691

CAS No

Exposure Limit

Chemical/Common Name
q «Adtv Pkg containing calcium phenolate,

alkenyl succinimide

Solvent-dewaxed heavy paraffinic petroleum
distillates

Severely solvent-refined hydrotreated heavy
naphthenic petroleum distillates

64742650
64742525

Range i1n /

11 00 - 19
5 0 mg/m3 TWA 35 00 - 49

5 0 mg/m3 TWA- ACGIH 35 00 - 49

«Hazardous according to OSHA (1910.1200) or one or more state Right-To-Know lists

96
96
99

\4
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01691 DIESEL ENGINE OIL 13
WARNING' AVOID SKIN CONTACT WITH USED MOTOR OILS

Used gasoline motor oils have caused skin cancer in labora-
tory animals when repeatedly applied and left in place be-

tween applications.

In case of skin contact, promptly wash thoroughly with soap
and water.

Oi1l-sociled clothing should be cleaned before reuse

Chemical/Common Name CAS No Range in %

+Adtv. Pkg. containing calcium phenolate, 11 00 - 19 99
alkenyl succinimide

Solvent-dewaxed heavy paraffinic petroleum 64742650 35 00 - 49 99
distillates

Severely solvent-refined hydrotreated heavy 64742525 35 00 - 49 99
naphthenic petroleum distillates

«Hazardous according to OSHA (1910.1200) or one or more state Right-To-Know lists
HMIS

Health 0 Reactivity 0
Flammability. 1 Special -

CAUTION Misuse of empty contasiners can be hazardous. Empty containers can be hazardous if used to store toxic flammable
or reactive materials Cutting or welding of empty containers might cause fire expiosion or toxic fumes from
residues Do not pressurize or expose to open flame or heat Keep container closed and drum bungs n place

HEALTH EMERGENCY TELEPHONE. (914) 831-3400 (EXT 204)

For Additional information Concerming:

Texaco Inc Fusis/Lubricanta/Antitreszes
calt (814) 8313400 (EXT 204
2000 Waeastchester Avenue Chemecals/Additives
. White Plains, New York 10850 calt (409} 722-8381
Transportation -Spills

calli CHEMTREC (80O} 424-9300

A1 ;
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ADDITIONAL. COMMENTS e Cada
- - No. 41691

TEXACO INTENDS TO COMPLY FULLY WITH PROVISIONS OF THE TOXIC SUBSTANCES CONTROL ACT
STATE OF MICHIGAN CRITICAL MATERIALS ACT (REVISED 1985)

To determine applicabiiity or effect of any law or regulation with respect to the product users shouid consult his
legal advisor or the appropriate government agency Texaco does not undertake to furnish advice on such matters

R. T. Richards Tm‘l‘!gr Env Conservation & Texicology

By —
Date _01-10-8¢ D New B Revised Supersedes

11-06-85

ND - Not Determined N.A. - Not Applicable

,))/\% < - Less Than > = Greater Than 6



PHILLIPS PETROLEUM

PHILLIPS

USA and WORLDWIDE

3-14-1996 7 57

PAGE 9/15

September 29

1998

Material Safety Data Sheet

UNLEADED REGULAR GASOLINE
(Including Reformulated)

P R

PHILLIPS 66 COMPANY

P SRS

JORUT SV

A Division of Phillips Petroleum Company

Bartlesville, Oklahonma

74004 -

A. Product Identification

Emergency

General MSDS Informataion

For Additional MSDSs

~ PHONZ " NUMBERS — -~ ~ = ~

(918) 661-8118

(918) 661-3709

(918) 661-3709

Synonyms Motor Fuel Petrol
Chemical Name Mixture
Chemical Family Hydrocarbon
Chenical Formula Mixture
CAS Reg No Mixture
Product No 12050, 12051, 12750, 12751 12080, 12081, 11050 1105
12180, 12181, 12170, 12171, 12280, 12281, 12270 12271
12380, 12381, 12370, 12371
Product and/or Components Entered on EPA’'s TSCA Inventory YES
This product is in U S commerce and is listed in the Toxic Substances
Control Act (TSCA) Inventory of Chemicals, hence, 1t may be subject to
applicable TSCA provisions and restrictions
B. Components
CAS / OSHA ACGIH
Ingredients Nunber By Wt PEL TLV
Gasoline, including 8006-61-9 100 300 ppm 300 ppm
Benzene 71-43-2 <S 10 ppn (1) 10 ppm
Toluene 108-88-3 1-35% 100 ppm 50 ppm
Ethyl Bengene 100-41-4 8-4 100 ppm 100 ppm
Xylenes (mixed isomers) 1330-20-7 1-10 100 ppn 160 ppn
Methyl-tert-Butyl Ether 1634-04-4 <16 NE NE
1,2,8-Trimethyl Benzene 95-63-6 0 5-2 5 25 ppm (2) 25 ppm (2}
Isopentane 78-78-4 <20 NE NE
n-Butane 106-97-8 <10 800 ppm 800 ppm

(1) Areas covered by the Benzene Standard, 29 CFR 1910 1028, will have a !
ppa 8 hour TWA and 5 ppm STEL
(2) For Trimethylbenzene

NA Dot Applicable NE Mot Established ]

Unleaded Regular Gasoline (US001868) Page | of 7
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C. Personal Protection Information

Ventilation Use adequate ventilation to control concentration
below recommended exposure limits

Respiratory Protection For concentrations exceeding the recomaended
exposure limit, use appropriate NIOSH/MSHA
approved air purifying respirator When entry
into or exit from concentrations of unknown
exposure, use NIOSH/MSHA approved self-contained
breathing apparatus (SCBA)

Eye Protection Use safety glasses with side shields and face
shield for splash protection

(Viton, nitrile, neoprene) Use full-body, long
sleeved garments to prevent skin contact

NOTE Personal protection information shown in Section C is based upon general
information as to normal uses and conditions Where special or unusual
uses or conditions exist, 1t 1s suggested that the expert assistance of
an industrial hygienist or other qualified professional be sought

D. Handling and Storage Precautions

Do not get in eyes, on skin or on clothing Do not breathe vapors nmist
fune or dust Do not swallow May be aspirated into lungs Wear
protective equipment and/or garments described in Section C 1f exposure
conditions warrant Wash thoroughly after handling Launder contaminated
clothing before reuse Use only with adequate ventilataion

Keep away from heat, sparks, and flanes Store in a well-ventilated area
Store in tightly closed container Bond and ground during transfer

E. Reactivity Data

Stability Stable
Conditions to Avoid Not Applicable
Incompatibility (Materials to Avoid) Oxygen and strong oxidizing agents

Hazardous Polymerization Will Net Occur
Conditions to Avoid Not Applicable

Hagzardous Decomposition Products Carbon oxides and various
hydrocarbons when burned

F. Health Hazard Data

Recommended Exposure Limuts

See Section B

Unleaded Regular Gasoline (US001368) Page 2 of 7
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(4}

Acute Effects of QOverexposure

Eye May cause mild irritation with stinging and redness of the eyes

Skin May cause mild irritation Repeated or prolonged contact may
cause defatting of the skin, resulting in dermatitis

Inhalation May cause headache, nausea, weakness, sedation, and
unconsciousness at high concentrations (>300 ppm)

Ingestion May be slightly drritating to intestines May cause nausea 1f
sWwallowed, may be aspirated resulting in inflammation and
possible fluid accurulation in the lungsr The (oral LDSO,
rat, for unleaded gasoline 1s 18 8 ml/kg1

- e - [ e 4% e o ot . e ed et A e A P ———— - — - - - - =

Subchronic and Chronic Effects of Overexposure

Unleaded gasoline has prodﬁéed kidney cancer in nmale rats only No
comparable kidney disease is known to occur in humans

Gasolines generally contain benzene which has been designated a
carcinogen by the National Toxicology Program (NTP), the International
Agency for Research on Cancer (IARC), and the Qccupational Safety and
Health Administration (OSHA) Benzene may produce blood changes which
include reduced platelets, red blood cells, and white blood cells

Also, aplastic anemia, and acute nonlymnphotic leukenmia Benzene has
produced fetal death in laboratory animals and caused chromosome changes
in humans and nutation changes :in cells of other organisas

Isopentane did not produce kidney damage in a subchronic oral laboratory
study or in a subchronic inhalation exposure to 4500 ppm isopentane
alone or 1000 ppm of a 50/50 mixture of isobutane and 'isopentane

Exposure of pregnant rats during gestation to toluene at levels 250 ppn
and higher produced some nmaternal toxicity and embryos/fetotoxicity A
lafetime inhalation study in rats did not show any toxic effects even at
the high dose of 300 ppn

Behavioural signs of hearing loss <ere observed in rafs exposed to
toluene subchronically at levels of 1000 ppa or nore Conparable
effects have not been reported in humans

Methyl-tert-butyl Ether (MTBE) is not readily absorbed through the skin
and inhaled MTBE is rapidly elininated from the body Inhalation
studies determined MTBE is not a neurotoxin, however, high
concentrations (8000 ppn) can cause central nervous system depression
Inhalation of MTBE does not cause fetal malformations nor does 1t
interfere with the reproductive capacity

Ethylbenzene has caused fetotoxicity and liver and kidney injury in
laboratory animals No conmparable injury has been regorted in humans

Liver and kidney changes have been noted in long term studies in animals
exposed to xylenes Fetotoxicity has been observed in animals with
subchronic exposure to nixed xylenes at concentrations approximately
five tines the permissible exposure limit

An epidemiology study of workers exposed to two isoueﬁs of
trinethylbenzene had symptons of nervousness, tension‘and anxiety, and
asthmatic bronchitis In addition, after inhalation of 60 ppm measured
as hydrocarbon vapor, the workers' peripheral blood showed a tendency to
hypochronic anemia and a deviation from normal in the coagulability of
the blood

Unleaded Regular Gasoline (US001868) Page 3 of 7
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Other Health Effects.

Combustion, a normal use of gasoline, results in an exhaust that has
been associated with skin cancer in laboratory animals Skin cancer «as
observed in these aninals when exhaust was concentrated and repeatedly
applied to the skin This is not a normal route of exposure relevant to
humans

Conbustion (burning) of most carbon-containing material forms carbon
monoxide Carbon monoxide inhalation may cause carboxyhemoglobinemia
Chronic exposure to carbon nonoxide causes fatigue, poar memory, loss of
sensation in fingers, visual disturbances and insomnia
Carboxyhenoglobinenia is frequently misdiagnosed as f1l

Sensitive sub-populntiops to the inhalation of carbon nonoxide exist

- -—s -Larbon monoxide displacas-oxygen in-the-bloodstrean herefore — can
adversely effect people with pre-existing heart disease, pregnant wonen
and smokers

A Toxicity Study Sumnary for Toluene is available upon request

A Toxicity Study Summary for Isopentane, Commercial Grade is available
upon request

Health Hazard Categones.

Animal Hunan Animal Hu=zan
. Known Carcinogen _X_ _X_ Tox1c L
Suspect Carcinogen Corrosive ___
Mutagen Irritant
Teratogen Target Organ Toxin X _X_

Specafy - Blood Toxin, Reproductaive
Toxin-Embryo/Fetotoxin,
Lung-Aspiration Hazard
Kidney Toxin, Liver Toxin

Allergic Sensitizer
Highly Toxic

N
RERN

First Aid and Emergency Procedures

Eye Flush eyes with running water for at least fifteen minutes I
irritation or adverse synptoms develop, seek medical attention

Skin Wash skin with socap and «<ater for at least fifteen minutes If
irritation or adverse synptoms develop, seek nedical attention

Inhalation Remove from exposure [f breathing is difficult, give oxygen
If breathing ceases administer artificial respiration follow~ed
by oxygen Seek immediate medical attention

Ingestion Do not induce vomiting Seek immediate medical attention

Note to Physician Gastric lavage using a cuffed endotracheal tube nay be
performed at your discretion

/))% ;, & 9" Unleaded Regular Gasoline (US001868) Page 4 of °
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